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"�F�H�ǼbF� T`�+2

CQm`M�H Ĝ r2#Qpɷ QbQ#Mő /2MőF
J�iv�Ȓ >2`K�M

E�i2/`� bQ7ir�`Qpû?Q BMʈ2Mɷ`bipő

o2/Qm+ő T`�+2, AM;X w/2MÿF _v#QH�- S?X.X

R8X FpÿiM� kyRN





SQ/ÿFQp�Mő

.ÿFmDB bpûKm p2/Qm+őKm AM;X w/2ƚFm _v#QHQpB- S?X.X- x� Q+?Qim pûbi KQDB
#�F�H�ǼbFQm T`�+B � x� +2MMû `�/vX .�HȒő TQ/ÿFQp�Mő T�iǼő pȒ2K- Fi2Ǽő b2 TQ/ő@
H2HB M� pɷpQDB T`pMő+? p2`xő �THBF�+2 CQm`M�H- M� Fi2`û Db2K x/2 KQ?H M�p�x�iX
o M2TQbH2/Mő Ǽ�/ÿ #v+? +?iÿH TQ/ÿFQp�i `Q/BMÿ � TǼ�i2HɩK- Fi2Ǽő KM2 TQ +2HQm
/Q#m bim/B� TQ/TQ`Qp�HBX





S`Q?H�Ȓ2Mő

S`Q?H�ȒmDB- ʈ2 Db2K TǼ2/HQʈ2MQm T`�+B pvT`�+Qp�H b�KQbi�iMÿ � ʈ2 Db2K mp2/H
p2ȒF2`û TQmʈBiû BM7Q`K�ÍMő x/`QD2 p bQmH�/m b J2iQ/B+FɷK TQFvM2K Q 2iB+Fû
TǼőT`�pÿ pvbQFQȒFQHbFɷ+? x�pÿ`2ÍMɷ+? T`�+őX

"2`m M� pÿ/QKő- ʈ2 b2 M� KQDB T`�+B pxi�?mDő T`�p� � TQpBMMQbiB pvTHɷp�Dő+ő
x2 x�FQM� ÍX RkRfkyyy a#X- �miQ`bFû?Q x�FQM�- p2 xMÿMő TQx/ÿDȒő+? TǼ2/TBbɩX
o bQmH�/m b mbiX Ȝ 9e Q/biX e iQ?QiQ x�FQM� iőKiQ m/ÿHmDB M2pɷ?`�/Mő QT`�pMÿMő
UHB+2M+BV F mʈBiő iûiQ KQDő T`�+2- � iQ pÍ2iMÿ pȒ2+? TQÍői�ÍQpɷ+? T`Q;`�Kɩ- D2ʈ
DbQm D2Dő bQmÍ�biő ÍB TǼőHQ?Qm- � p2ȒF2`û D2DB+? /QFmK2Mi�+2 U/�H2 bQm?`MMÿ D2M
”.őHQ“V- � iQ pȒ2K QbQ#�K- Fi2`û bB TǼ2Dő .őHQ mʈőiX hviQ QbQ#v DbQm QT`�pMÿMv
.őHQ mʈői D�FɷKFQHB xTɩbQ#2K- Fi2`ɷ M2bMBʈmD2 ?Q/MQim .őH�- � x� D�FɷKFQHB
ȹÍ2H2K UpÍ2iMÿ mʈBiő F pɷ/ÿH2ÍMɷK ȹÍ2HɩKVX hQiQ QT`�pMÿMő D2 Í�bQpÿ- i2`B@
iQ`B�HMÿ B KMQʈbi2pMÿ M2QK2x2MûX E�ʈ/� QbQ#�- Fi2`� pvmʈBD2 pɷȒ2 mp2/2MQm
HB+2M+B- b2 pȒ�F x�p�xmD2 m/ÿHBi F2 F�ʈ/ûKm /őHm- Fi2`û pxMBFM2 U#vȣ D2M xÍ�biBV
M� x�FH�/ÿ .őH�- ȹT`�pQm .őH�- bTQD2MőK .őH� b DBMɷK /őH2K- x�Ǽ�x2MőK .őH�
/Q /őH� bQm#Q`Mû?Q ÍB xT`�+Qp�MőK .őH� UpÍ2iMÿ TǼ2FH�/mV- HB+2M+B �H2bTQƚ p2
pɷȒ2 mp2/2MûK `Qxb�?m � x�`Qp2ƚ xTǼőbimTMBi x/`QDQpɷ FƦ/ i�FQpû?Q /őH� �H2@
bTQƚ b`QpM�i2HMɷK xTɩbQ#2K � p2 b`QpM�i2HMûK `Qxb�?m- D�FQ D2 xTǼőbimTMÿM
x/`QDQpɷ FƦ/ .őH�X

o S`�x2 /M2 R8X FpÿiM� kyRN ĘĘĘĘĘĘĘ



Ì2bFû pvbQFû mÍ2Mő i2+?MB+Fû p S`�x2

6�FmHi� BM7Q`K�ÍMő+? i2+?MQHQ;Bő

Ü kyRN J�iv�Ȓ >2`K�MX oȒ2+?M� T`�p� pv?`�x2M�X

h�iQ T`�+2 pxMBFH� D�FQ ȒFQHMő /őHQ M� Ì2bFûK pvbQFûK mÍ2Mő i2+?MB+FûK
p S`�x2- 6�FmHiÿ BM7Q`K�ÍMő+? i2+?MQHQ;BőX S`�+2 D2 +?`�MÿM� T`�pMőKB TǼ2/@
TBbv � K2xBM�`Q/MőKB ȹKHmp�KB Q T`�pm �miQ`bFûK � T`�p2+? bQmpBb2Dő+ő+?
b T`�p2K �miQ`bFɷKX E D2DőKm mʈBiő- b pɷDBKFQm #2xȹTH�iMɷ+? x�FQMMɷ+? HB@
+2M+ő � M�/ `�K2+ QT`�pMÿMő mp2/2Mɷ+? p S`Q?H�Ȓ2Mő M� TǼ2/+?Qxő bi`�Mÿ- D2
M2x#viMɷ bQm?H�b �miQ`�X

P/F�x M� imiQ T`�+B
>2`K�M- J�iv�ȒX CQm`M�H Ĝ r2#Qpɷ QbQ#Mő /2MőFX "�F�H�ǼbF� T`�+2X S`�?�,
Ì2bFû pvbQFû mÍ2Mő i2+?MB+Fû p S`�x2- 6�FmHi� BM7Q`K�ÍMő+? i2+?MQHQ;Bő- kyRNX



�#bi`�Fi

h�iQ T`�+2 b2 x�#ɷp� `QxȒőǼ2MőK �THBF�+2 CQm`M�H- Fi2`� DBʈ pxMBF�H� TQ /Q#m
/pQm b2K2bi`ɩ p TǼ2/Kÿi2+? "A@aSR- "A@aSkX h�iQ �THBF�+2 bHQmʈő F m+?Qp�@
p�Mő m/�HQbiő- b KQʈMQbiő xQ#`�x2Mő m/�HQbiő M� K�Tÿ ÍB p F�H2M/�ǼBX *őH2K iûiQ
T`�+2 D2 T`Qpûbi �M�Hɷxm �Fim�HMő?Q bi�pm- M�p`? MQpɷ+? 7mMF+BQM�HBi `QxȒőǼ2Mő
� D2DB+? M�bH2/M� BKTH2K2Mi�+2X C2/MQ x iÿ+?iQ `QxȒőǼ2Mő D2 HQF�HBx�+2 �THBF�+2
/Q Í2bFû?Q � �M;HB+Fû?Q D�xvF�X J2xB /�HȒő `QxȒőǼ2Mő T�iǼő KQʈMQbi TǼB/�p�i
TQ/m/�HQbiB ÍB QxM�ÍQp�i m m/�HQbiő QbQ#vX oɷbimT2K T`�+2 D2 7mMFÍMő p2`x2-
b+?QTM� T`QpQxm M� b2`p2`mX

EHőÍQp� bHQp� CQm`M�H- r2#Qp� �THBF�+2- x�xM�K2M�Mő m/�HQbiő- m/�HQbi- /2@
MőF- S>S- L2ii2- HQF�HBx�+2
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�#bi`�+i

h?Bb i?2bBb /2�Hb rBi? i?2 2ti2MbBQM Q7 i?2 CQm`M�H �TTHB+�iBQM- r?B+? ?�b
�H`2�/v #22M /2p2HQT2/ 7Q` irQ b2K2bi2`b BM bm#D2+ib "A@aSR- "A@aSkX lb2 Q7
i?Bb �TTHB+�iBQM Bb iQ biQ`2 2p2Mib- rBi? i?2 �#BHBiv iQ pB2r 2p2Mib QM � K�T
Q` BM � +�H2M/�`X qQ`F Bb �BK2/ iQ �M�Hvx2 i?2 +m``2Mi bi�i2- /2bB;M M2r
7mM+iBQM�HBiB2b Q7 2ti2MbBQMb �M/ i?2B` bm#b2[m2Mi BKTH2K2Mi�iBQMX PM2 Q7
i?2b2 2ti2MbBQMb Bb i?2 HQ+�HBx�iBQM Q7 i?2 �TTHB+�iBQM iQ i?2 *x2+? �M/ 1M;HBb?
H�M;m�;2X Pi?2` 2ti2MbBQMb BM+Hm/2 i?2 �#BHBiv iQ �// bm#@2p2Mib Q` i�; T2QTH2
�i 2p2MibX h?2 QmiTmi Q7 i?2 rQ`F Bb � 7mM+iBQM�H p2`bBQM- +�T�#H2 Q7 `mMMBM;
QM i?2 b2`p2`X

E2vrQ`/b CQm`M�H- r2# �TTHB+�iBQM- `2+Q`/BM; 2p2Mib- 2p2Mi- /B�`v- S>S-
L2ii2- HQ+�HBx�iBQM

Bt





P#b�?

ȸpQ/ R

R �M�Hɷx� j
RXR SQTBb bi�p�Dő+ő �THBF�+2 X X X X X X X X X X X X X X X X X X X X X X X j

RXRXR ȸpQ/ � ?BbiQ`B2 �THBF�+2 X X X X X X X X X X X X X X X X X X j
RXRXk �Fim�HMő 7mMF+2 �THBF�+2 X X X X X X X X X X X X X X X X X X 9

RXRXkXR lʈBp�i2Hû X X X X X X X X X X X X X X X X X X X X X 9
RXRXkXk l/�HQbiB X X X X X X X X X X X X X X X X X X X X X X 9
RXRXkXj J�T� X X X X X X X X X X X X X X X X X X X X X X X 8
RXRXkX9 E�H2M/�Ǽ X X X X X X X X X X X X X X X X X X X X X 8

RXRXj JQ#BHMő �THBF�+2 X X X X X X X X X X X X X X X X X X X X X X 8
RXRX9 .QKûMQpɷ KQ/2H X X X X X X X X X X X X X X X X X X X X X X e

RXRX9XR lʈBp�i2H X X X X X X X X X X X X X X X X X X X X X X d
RXRX9Xk l/�HQbi X X X X X X X X X X X X X X X X X X X X X X d
RXRX9Xj JőbiQ FQM�Mő X X X X X X X X X X X X X X X X X X X d
RXRX9X9 h�; X X X X X X X X X X X X X X X X X X X X X X X X d
RXRX9X8 SǼőHQ?� X X X X X X X X X X X X X X X X X X X X X X d
RXRX9Xe L�bi�p2Mő X X X X X X X X X X X X X X X X X X X X X d
RXRX9Xd E�H2M/�Ǽ X X X X X X X X X X X X X X X X X X X X X d

RXk �Fim�HMő BKTH2K2Mi�+2 �THBF�+2 X X X X X X X X X X X X X X X X X X 3
RXkXR "�+F2M/ X X X X X X X X X X X X X X X X X X X X X X X X X X X 3
RXkXk 6`QMi2M/ X X X X X X X X X X X X X X X X X X X X X X X X X X 3
RXkXj JQ/2H M�b�x2Mő X X X X X X X X X X X X X X X X X X X X X X X 3

RXj �M�Hɷx� MQpɷ+? TQʈ�/�pFɩ X X X X X X X X X X X X X X X X X X X X N
RXjXR aT2+B}F�+2 MQpɷ+? TQʈ�/�pFɩ X X X X X X X X X X X X X X X N

RXjXRXR >H�pMő MQpû 7mMFÍMő TQʈ�/�pFv X X X X X X X X X N
RXjXRXk .�HȒő 7mMFÍMő TQʈ�/�pFv X X X X X X X X X X X X Rk

RXjXk LQpû TǼőT�/v mʈBiő X X X X X X X X X X X X X X X X X X X X X Rj
RXjXj _QxȒőǼ2Mɷ /QKûMQpɷ KQ/2H X X X X X X X X X X X X X X X X R8

tB



RXjXjXR lʈBp�i2H X X X X X X X X X X X X X X X X X X X X X X R8
RXjXjXk l/�HQbi X X X X X X X X X X X X X X X X X X X X X X Re
RXjXjXj PbQ#� X X X X X X X X X X X X X X X X X X X X X X X Rd
RXjXjX9 SQ/KőMFv mʈBiő X X X X X X X X X X X X X X X X X X Rd

RX9 �M�Hɷx� FQMFm`2M+2 X X X X X X X X X X X X X X X X X X X X X X X X Rd

k L�p`? kj
kXR �`+?Bi2Fim`� X X X X X X X X X X X X X X X X X X X X X X X X X X X X kj

kXRXR S`2x2Mi�ÍMő p`bip� X X X X X X X X X X X X X X X X X X X X X k9
kXRXk GQ;B+F� p`bip� X X X X X X X X X X X X X X X X X X X X X X X k8
kXRXj .�iQp� p`bip� X X X X X X X X X X X X X X X X X X X X X X X X k8

kXk .�i�#�xQpɷ KQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X ke
kXj L�p`?Qpɷ KQ/2H iǼő/ X X X X X X X X X X X X X X X X X X X X X X X X ke

kXjXR "�b2S`2b2Mi2` X X X X X X X X X X X X X X X X X X X X X X X X k3
kXjXk 6`B2M/S`2b2Mi2` X X X X X X X X X X X X X X X X X X X X X X X kN
kXjXj S2`bQMJ�M�;2` X X X X X X X X X X X X X X X X X X X X X X X jy
kXjX9 .#S2`bQM.�P X X X X X X X X X X X X X X X X X X X X X X X jy
kXjX8 lb2`J�M�;2` X X X X X X X X X X X X X X X X X X X X X X X X jR
kXjXe .#lb2`.�P X X X X X X X X X X X X X X X X X X X X X X X X jR
kXjXd "�b2.�P X X X X X X X X X X X X X X X X X X X X X X X X X X jR

kX9 JQ/2H FQKmMBF�+2 X X X X X X X X X X X X X X X X X X X X X X X X X jR

j _2�HBx�+2 � i2biQp�Mő j8
jXR _2�HBx�+2 MQpɷ+? TQʈ�/�pFɩ X X X X X X X X X X X X X X X X X X X X j8

jXRXR GQF�HBx�+2 X X X X X X X X X X X X X X X X X X X X X X X X X X j8
jXRXk PxM�ÍQp�Mő QbQ# X X X X X X X X X X X X X X X X X X X X X X j3
jXRXj JQMBiQ`Qp�Mő �THBF�+2 X X X X X X X X X X X X X X X X X X X j3
jXRX9 >B2`�`+?B2 m/�HQbiő X X X X X X X X X X X X X X X X X X X X X jN

jXk ǻ2Ȓ2Mû T`Q#HûKv X X X X X X X X X X X X X X X X X X X X X X X X X X jN
jXkXR _QmiQp�Mő X X X X X X X X X X X X X X X X X X X X X X X X X X jN
jXkXk E�H2M/�Ǽ X X X X X X X X X X X X X X X X X X X X X X X X X X 9y
jXkXj J�T� X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9k

jXj o2`xQp�Mő X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9k
jX9 J�Mm�Hv �THBF�+2 X X X X X X X X X X X X X X X X X X X X X X X X X X 9k

jX9XR lʈBp�i2HbF� TǼő`mÍF� X X X X X X X X X X X X X X X X X X X X 9j
jX9Xk oɷpQD�ǼbF� TǼő`mÍF� X X X X X X X X X X X X X X X X X X X X 9j
jX9Xj SǼő`mÍF� T`Q M�b�x2Mő X X X X X X X X X X X X X X X X X X X 9j

jX8 h2biQp�Mő X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9j
jX8XR lMBi i2biv X X X X X X X X X X X X X X X X X X X X X X X X X X 9j
jX8Xk lʈBp�i2HbFû i2biQp�Mő X X X X X X X X X X X X X X X X X X X X 99
jX8Xj EQKT�iB#BHBi� b T`Q?Hőʈ2ÍB X X X X X X X X X X X X X X X X X 9d

w�pÿ` 9N
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GBi2`�im`� 8R

� a2xM�K TQmʈBiɷ+? xF`�i2F 88

" P#b�? TǼBHQʈ2Mû?Q *. 8d
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a2xM�K Q#`�xFɩ

RXR .QKûMQpɷ KQ/2H �THBF�+2 X X X X X X X X X X X X X X X X X X X X X X X e
RXk hǼőp`bip� �`+?Bi2Fim`� X X X X X X X X X X X X X X X X X X X X X X X X X N
RXj JQ/2H M�b�x2Mő X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry
RX9 _QxȒőǼ2Mɷ /QKûMQpɷ KQ/2H �THBF�+2 X X X X X X X X X X X X X X X X X Re

kXR L�p`? �`+?Bi2Fim`v X X X X X X X X X X X X X X X X X X X X X X X X X X X k9
kXk .�i�#�xQpɷ KQ/2H �THBF�+2 X X X X X X X X X X X X X X X X X X X X X X kd
kXj hǼő/Mő KQ/2H b2 x�KÿǼ2MőK M� T`2x2Mi�ÍMő p`bipm X X X X X X X X X X k3
kX9 hǼő/Mő KQ/2H b2 x�KÿǼ2MőK M� HQ;B+FQm p`bipm X X X X X X X X X X X kN
kX8 hǼő/Mő KQ/2H b2 x�KÿǼ2MőK M� /�iQpQm p`bipm X X X X X X X X X X X jy
kXe a2Fp2MÍMő /B�;`�K xM�xQ`ƚmDő+ő TǼB/�Mő QbQ#v X X X X X X X X X X X X jj

tp





a2xM�K i�#mH2F

RXR SQ`QpM�Mő 7mMF+ő FQMFm`2MÍMő+? �THBF�+őX X X X X X X X X X X X X X X kR
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a2xM�K FƦ/ɩ

jXR lF�xF� 2ti2MbBQM p bQm#Q`m +QM7B;XM2QM X X X X X X X X X X X j8
jXk lF�xF� iǼő/v "�b2S`2b2Mi2` X X X X X X X X X X X X X X X X X X X je
jXj lF�xF� Í2bFû?Q TǼ2FH�/m HBbiX+xn*aXM2QM X X X X X X X X X X jd
jX9 lF�xF� �M;HB+Fû?Q TǼ2FH�/m HBbiX2MnlaXM2QM X X X X X X X X X jd
jX8 lF�xF� `2Fm`xBpMő?Q K�TQp�Mő m/�HQbiő X X X X X X X X X X X X X 9y
jXe lF�xF� _Qmi26�+iQ`v iǼő/v X X X X X X X X X X X X X X X X X X X X 9R
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ȸpQ/

q2#Qpû �THBF�+2 b2 bi�H2 pvpőD2Dő � D2DB+? pvmʈőp�Mő /2M Q/2 /M2 `Qbi2X o /M2ȒMő
/Q#ÿ- F/v KQ#BHMő i2H27QM K� DBʈ bFQ`Q F�ʈ/ɷ � /őFv iQKm K� M2mbi�Hɷ TǼőbimT
M� BMi2`M2i- DbQm r2#Qpû �THBF�+2 F /BbTQxB+B F/vFQHB � Q/Fm/FQHBX

w�KÿǼ2MőK Kû #�F�H�ǼbFû T`�+2 D2 �THBF�+2 CQm`M�H- Fi2`� DBʈ pxMBF�H� TQ
/Q#m /pQm b2K2bi`ɩ TQ/ p2/2MőK AM;X w/2ƚF� _v#QHv- S?X.X- � iQ p TǼ2/@
Kÿi2+? "A@aSR UaQ7ir�`Qpɷ iɷKQpɷ T`QD2Fi RV � "A@aSk UaQ7ir�`Qpɷ iɷKQpɷ
T`QD2Fi kV M� 6�FmHiÿ BM7Q`K�ÍMő+? i2+?MQHQ;BőX h�iQ �THBF�+2 bHQmʈő F QMHBM2
m+?Qp�p�Mő � bT`�pÿ m/�HQbiő- D�FQ iQKm #vHQ F/vbB p /2MőÍFmX w/2 b2 T`QD2pmD2
pɷ?Q/� r2#Qpû �THBF�+2 QT`QiB T�Tő`QpɷK /2MőFɩK- Fi2`û mʈBp�i2H Kmb2H MQbBi
b b2#Qm- M2#Q bB x�TBbQp�i m/�HQbiB TQx/ÿDBX CQm`M�H �THBF�+2 i�Fû mKQʈƚmD2
QT`QiB T�Tő`Qpû p2`xB /2MőFm mFH�/�i F m/�HQbi2K i�;v � HQF�+B b M�bH2/MɷK
xQ#`�x2MőK m/�HQbiő M� K�Tÿ- xQ#`�x2Mő m/�HQbiő p F�H2M/�ǼMőK M�?H2/m ÍB
pv?H2/�p�Mő D2/MQiHBpɷ+? m/�HQbiő TQ/H2 /�i�fM�xpmfi�;mX

S`pMő F�TBiQH� R iûiQ T`�+2 b2 x�#ɷp� b2xM�K2MőK b �Fim�HMő p2`xő �THBF�+2-
�M�HɷxQm bQmÍ�bMû?Q bi�pm � �M�HɷxQm `QxȒőǼ2Mû �THBF�+2X SQ iûiQ Í�biB M�bH2@
/mD2 F�TBiQH� k M�p`?Qp� Í�bi- F/2 D2 TǼ2/bi�p2MQ MQpû Ǽ2Ȓ2Mő �THBF�+2 � MQpɷ+?
TQʈ�/�pFɩX SQbH2/Mő F�TBiQH� D2 F�TBiQH� j `2�HBx�+2- Fi2`� b2 x�#ɷp� pɷpQD2K
b�KQiMû �THBF�+2 /Q }M�HMő TQ/Q#vX aQmÍ�biő iûiQ F�TBiQHv DbQm B TǼő`mÍFv
� M�bH2/Mû i2biQp�Mő �THBF�+2X

*őH2K iûiQ T`�+2 D2 `QxȒőǼ2Mő � x/QFQM�H2Mő �THBF�+2- �#v #vH� TQmʈBi2HM� T`Q
p2Ǽ2DMQbiX h�iQ #�F�H�ǼbF� T`�+2 b2 i2/v x�KÿǼmD2 M� TǼB/�Mő MQpɷ+? 7mMF@
+BQM�HBiX LQp� p2`x2 �THBF�+2 mKQʈMő mʈBp�i2HɩK m m/�HQbiő QxM�ÍQp�i QbQ#v-
� i�Fû bB /őFv HQF�HBx�+B KQ?Qm xQ#`�xBi �THBF�+B D�F p Í2bFûK- i�F B p �M;@
HB+FûK D�xv+2X .�HȒő 7mMF+ő D2 `QxHBȒQp�Mő �/KBMBbi`�iQ`bFû?Q ȹÍim- Fi2`ɷ #m/2
Kői `QxȒőǼ2Mû KQʈMQbiB- D�FQ KQMBiQ`Qp�Mő mʈBp�i2Hɩ- #HQFQp�Mő � xKÿMm T`�p
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ȲpQ/

mʈBp�i2Hɩ- ÍB `Qx2bőH�Mő 2K�BHɩ Qbi�iMőK mʈBp�i2HɩKX o M2TQbH2/Mő Ǽ�/ÿ #m/2
�THBF�+2 `QxȒőǼ2M� Q ?B2`�`+?B+Fû TǼB/�p�Mő m/�HQbiőX hQ xM�K2M�- ʈ2 bB mʈBp�i2H
Kɩʈ2 F m/�HQbiB TǼB/�p�i DBMû TQ/m/�HQbiBX oɷbimT2K T`�+2 #m/Qm i�Fû 2H2F@
i`QMB+Fû TǼő`mÍFv UmʈBp�i2HbF�fpɷpQD�ǼbF�fM�b�x2MőV � lMBi i2biv TQF`ɷp�Dő+ő
MQpû 7mMF+BQM�HBivX

k



E�TBiQH� R
�M�Hɷx�

o iûiQ F�TBiQH2 #m/2 T`Qp2/2M� �M�Hɷx� bi�p�Dő+ő?Q bvbiûKmX oɷbH2/2F iûiQ
�M�Hɷxv TQbHQmʈő D�FQ pɷ+?Qxő #Q/ T`Q /�HȒő Í�bi iûiQ F�TBiQHv- p2 Fi2`û #m/2
TQTb�M� �M�Hɷx� MQpɷ+? 7mMF+ő �THBF�+2X h�iQ F�TBiQH� x�`Qp2ƚ TQKɩʈ2 F H2T@
ȒőKm TQ+?QT2Mő � TǼ2/bi�p2Mő �Fim�HMő p2`x2 �THBF�+2- p D�FûK bi�pm b2 M�@
+?�xő- +Q mKő � F Í2Km DB Hx2 pvmʈőp�iX E�TBiQH� D2 `Qx/ÿH2M� M� ÍivǼB Í�biBX

S`pMő Í�bi iûiQ F�TBiQHv RXR b2 M�xɷp� ”SQTBb bi�p�Dő+ő �THBF�+2“- � D�F x M�@
xpm pvTHɷp�- TQTBbmD2 �Fim�HMő p2`xB �THBF�+2 CQm`M�HX .�H2 DbQm x/2 TQTb�Mv
�Fim�HMő 7mMF+2 �THBF�+2 RXRXk � /QKûMQpɷ KQ/2H RXRX9X o /`m?û Í�biB RXk DbQm
TQTb�Mv i2+?MQHQ;B2- Fi2`û #vHv TQmʈBiv TǼB pɷpQDB �THBF�+2X hǼ2iő Í�bi RXj b2
x�#ɷp� �M�HɷxQm MQpɷ+? TQʈ�/�pFɩ- Fi2`û #vHv x�/�Mv p2/Qm+őK #�F�H�ǼbFû
T`�+2 � +Q pȒ2 #m/2 TQiǼ2#� m/ÿH�iX o2 Íip`iû- TQbH2/Mő Í�biB RX9- D2 TQTb�M�
FQMFm`2M+2 T`Q M�ȒB �THBF�+BX

RXR SQTBb bi�p�Dő+ő �THBF�+2
h�iQ b2F+2 TQTBbmD2- +Q �THBF�+2 CQm`M�H D2 � +Q pȒ2 mʈBp�i2HɩK mKQʈƚmD2X
h�iQ Í�bi F�TBiQHv b2 x�#ɷp� TǼ2/bi�p2MőK �THBF�+2- iőK D�F pvT�/� TQ `Q+2
pɷpQD2 � D�Fû iɷKv x� T`�+ő M� �THBF�+B biQDőX

RXRXR ȸpQ/ � ?BbiQ`B2 �THBF�+2
�THBF�+2 CQm`M�H b2 x`Q/BH� p TǼ2/Kÿim "A@aSR p `Q+2 kyR3- F/2 ?Q x�HQʈBH AM;X
w/2MÿF _v#QH�- S?X.X hɷK- Fi2`ɷ b2 TQ/őH2H M� pɷpQDB- #vH p2 bHQʈ2Mő oQDiÿ+?
E`�mb- J�iv�Ȓ >2`K�M- J�`iBM o�i`i � hQK�Ȓ oQH/ǼB+?X "ÿ?2K iQ?QiQ TǼ2/@
Kÿim pxMBFH� �M�HviB+F� /QFmK2Mi�+2 � T`pMő T`QiQivT �THBF�+2X

SQiû M� D2DB+? T`�+B M�p�x�Hv /p� iɷKv p `�K+B TǼ2/Kÿim "A@aSkX S`pMő iɷK
TQF`�ÍQp�H p2 pɷpQDB r2#Qpû �THBF�+2 � iQ p2 bHQʈ2Mő oQDiÿ+? E`�mb � J�@
iv�Ȓ >2`K�MX S`�+2 T`Q#ő?�H� D�F M� 7`QMi2M/m i�F M� #�+F2M/m- � i�Fû #vHQ

j



RX �M�Hɱx�

pvipQǼ2MQ _1ah �SA U_2T`2b2Mi�iBQM�H ai�i2 h`�Mb72` �TTHB+�iBQM S`Q;`�@
KKBM; AMi2`7�+2V T`Q KQ#BHMő �THBF�+BX SQbimTMÿ bTHƚQp�Hv /�HȒő 7mMFÍMő TQ@
ʈ�/�pFv- Fi2`û #vHv pvipQǼ2Mv #ÿ?2K TǼ2/Kÿim "A@aSRX

.`m?ɷ iɷK x�Í�H b T`�+ő M� KQ#BHMő �THBF�+B T`Q QT2`�ÍMő bvbiûK �M/`QB/- p2
bHQʈ2Mő A;Q` hb�`2;Q`Q/ib2p � w?�Mv#2F a�/p�F�bbQpX L2D2/M� b2 Q �THBF�+B
Q#b�?mDő+ő pȒ2+?Mv 7mMF+2- D�FQ K� r2#Qp� �THBF�+2- �H2 mKQʈƚmD2 mʈBp�i2HɩK
Kői ?H�pMő 7mMF+2 �THBF�+2 pʈ/v F /BbTQxB+BX

"ÿ?2K iÿ+?iQ /pQm b2K2bi`ɩ x�Í�Hv pxMBF�i T`pMő p2`x2 �THBF�+2- Fi2`û TQ@
bimTMÿ bTHƚQp�Hv DBʈ bi�MQp2Mû 7mMFÍMő TQʈ�/�pFvX LÿFi2`û TQʈ�/�pFv �H2
M27mM;mDő i�F- D�F #vHQ TH�MQp�MQ- � MÿFi2`û 7mMF+2 �MB M2#vHv BKTH2K2M@
iQp�MvX

RXRXk �Fim�HMő 7mMF+2 �THBF�+2
h�iQ b2F+2 b2 x�#ɷp� �Fim�HMőKB 7mMF+2KB r2#Qpû �THBF�+2X "m/Qm x/2 TǼ2/@
bi�p2Mv ?H�pMő 7mMF+BQM�HBiv �THBF�+2X

RXRXkXR lʈBp�i2Hû

�THBF�+2 TQbFvimD2 mʈBp�i2HbFɷ T`Q}HX hQ x�?`MmD2 `2;Bbi`�+B mʈBp�i2H2 b �F@
iBp�+ő ȹÍim TQKQ+ő 2K�BHm- M� Fi2`ɷ D2 TQbH�M pv;2M2`Qp�Mɷ iQF2MX �THBF�+2
D2 TQmʈBi2HM� TQmx2 T`Q `2;Bbi`Qp�Mû � TǼB?H�Ȓ2Mû mʈBp�i2H2X SQ TǼB?H�Ȓ2Mő K�
mʈBp�i2H F /BbTQxB+B pȒ2+?Mv 7mMF+2 �THBF�+2- Fi2`û #m/Qm TQTb�Mv Mőʈ2X

RXRXkXk l/�HQbiB

w�FH�/2K +2Hû �THBF�+2 DbQm m/�HQbiBX E�ʈ/ɷ mʈBp�i2H bB TQ TǼB?H�Ȓ2Mő Kɩʈ2
mFH�/�i m/�HQbiBX l m/�HQbiő DbQm BKTH2K2MiQp�Mv x�FH�/Mő *_l. U*`2�i2-
_2�/- lT/�i2- .2H2i2V QT2`�+2X E2 F�ʈ/û m/�HQbiB bB Kɩʈ2 mʈBp�i2H TǼB/�p�i,

M�x2p Ĝ Fi2`ɷ bHQmʈő F B/2MiB}F�+B m/�HQbiB

/�imK Ĝ m`ÍmDő+ő /�imK Q/ F/v- /Q F/v m/�HQbi T`Q#ő?�H�

i�;v Ĝ mKQʈƚmDő b2bFmTQp�i `ɩxMû m/�HQbiB /Q bFmTBMX Jɩʈ2 b2 M�TǼőFH�/ D2/@
M�i Q QxM�Í2Mő b D�FɷKB HB/KB m/�HQbi T`Q#ő?�H� UM�TǼ `Q/BM�f
F�K�`�/BfFQH2;Qpû �i/XVX SǼ2/2pȒőK TQbHQmʈő F H2TȒő Q`;�MBx�+B- T`QiQʈ2
Hx2 TQKQ+ő MB+? pv?H2/�p�i m/�HQbiBX

TQTBb2F Ĝ bHQmʈő F x�xM�K2M�Mő BM7Q`K�+őX lʈBp�i2H bB x/2 x�TőȒ2- +Q b2 /�MQm
m/�HQbi bi�HQ f +Q /ÿH�H � DBMû mʈBi2ÍMû BM7Q`K�+2X C2 x/2 TQmʈBi i2tiQpɷ
2/BiQ` pvmʈőp�Dő+ő i2+?MQHQ;B2 quaAqu: Uq?�i vQm b22 Bb r?�i vQm
;2iV- iQ xM�K2M�- ʈ2 +Q M�TőȒ2K2 /Q 2/BiQ`m- b2 p2 bi2DMû TQ/Q#ÿ xQ#`�xő
TQ mHQʈ2MőX 1/BiQ` TQ/TQ`mD2 M�/TBbv 8 ȹ`QpMő- ?vT2`i2tiQpû Q/F�xv-
pFH�/�Mő pB/2� � 7QiQ;`�}ő `QpMQm /Q i2tiQpû?Q TQH2- i�#mHFv � KMQ?Q
/�HȒő?QX
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RXRX SQTBb bi�p�Dő+ő �THBF�+2

TǼőHQ?m Ĝ TǼőHQ?v bB Kɩʈ2 mʈBp�i2H TǼBHQʈBi F2 F�ʈ/û m/�HQbiBX SǼB 2/Bi�+B m/�@
HQbiB T�F Kɩʈ2 TǼőHQ?v KÿMBiX C�FQ TǼőHQ?m Hx2 TǼB/�i Q#`�xFv ivTm
SL: USQ`i�#H2 L2irQ`F :`�T?B+bV- CS1: UCQBMi S?QiQ;`�T?B+ 1tT2`ib
:`QmTV � M2#Q i2tiQpû bQm#Q`v- M�TǼőFH�/ ivTm S.6 USQ`i�#H2 .Q+m@
K2Mi 6Q`K�iVX SǼőHQ?v Hx2 K�x�i p /2i�BHm m/�HQbiBX

HQF�+B Ĝ HQF�+B Hx2 TǼB/�i TQKQ+ő pv?H2/�Mő TQ/H2 DKûM� Kőbi�- F/2 D2 B KQʈ@
MQbi pv?H2/�p�i p QFQHő /Q Ry FK FQH2K mKőbiÿMû?Q K�`F2`m- M2#Q M�
K�Tÿ pv#`�i KőbiQ TQKQ+ő K�`F2`mX hQiQ KőbiQ #m/2 mHQʈ2MQ D�FQ bQm@
Ǽ�/MB+2- F2 Fi2`ûKm bB mʈBp�i2H Kɩʈ2 TǼB/�i M�x2p Kőbi� TQ/H2 bpû pQH#vX

RXRXkXj J�T�

l/�HQbiB Fi2`û K�Dő mHQʈ2MQm HQF�+B bB Kɩʈ2 mʈBp�i2H xQ#`�xBi M� K�Tÿ- F/2
b2 xQ#`�xmDő K�`F2`v b TQHQ?Qm- F/2 b2 D2/MQiHBpû m/�HQbiB /ÿHvX C2biHBʈ2 D2 M�
D2/MQK Kőbiÿ pő+2 K�`F2`ɩ- T�F b2 b?HmFmDő � xQ#`�xő b2 D2M KQ/`û FQH2ÍFQ
b TQÍi2K m/�HQbiő- Fi2`û DbQm x/2 x�?`MmivX SQ FHBFMmiő M� ÍőbHQ b2 K�T� TǼB@
#Hőʈő M� /�MQm HQF�+B � xQ#`�xő D2/MQiHBpû K�`F2`vX SQ FHBFMmiő M� K�`F2` b2
xQ#`�xő /B�HQ;Qpû QFMQ b M�xp2K m/�HQbiB- TQTBbF2K � M�xp2K HQF�+2X w iQ?QiQ
/B�HQ;Qpû?Q QFM� Hx2 TǼ2Dői `QpMQm M� /2i�BH m/�HQbiBX

RXRXkX9 E�H2M/�Ǽ

�THBF�+2 K� BKTH2K2MiQp�Mɷ F�H2M/�Ǽ- Fi2`ɷ xQ#`�xmD2 pȒ2+?Mv m/�HQbiB- Fi2`û
bB mʈBp�i2H TǼB/�H p `�K+B �THBF�+2X E�H2M/�Ǽ TQ/TQ`mD2 KÿbőÍMő xQ#`�x2Mő m/�@
HQbiőX E�ʈ/� m/�HQbi x �THBF�+2 D2 x/2 xQ#`�x2M� x2H2MQm #�`pQm TǼ2b /Mv F/v
b2 Q/2?`�p�H�- � D2 x/2 M�Tb�M M�x2p m/�HQbiBX SQ FHBFMmiő M� m/�HQbi b2 xQ#@
`�xő KQ/�HQpû QFMQ b D2DőK TQTBb2KX C2 x/2 xQ#`�x2MQ /�imK- M�x2p � TQTBb
m/�HQbiBX w KQ/�HQpû?Q QFM� b2 Hx2 T`QFHBFMQmi M� /2i�BH /�Mû m/�HQbiBX

E`QKÿ m/�HQbiő x �THBF�+2 Hx2 xQ#`�xQp�i m/�HQbiB x 2ti2`Mő+? F�H2M/�ǼɩX 1t@
i2`Mő F�H2M/�Ǽ2 Hx2 TǼB/�p�i p M�bi�p2Mő- TQKQ+ő p2Ǽ2DMû XB+b l_G UlMB7Q`K
_2bQm`+2 GQ+�iQ`V F�H2M/�Ǽ2X hviQ 2ti2`Mő F�H2M/�Ǽ2 b2 TQiû xQ#`�xő U#�`pQm-
Fi2`Qm bB mʈBp�i2H m`Íő p M�bi�p2MőV p F�H2M/�ǼB �THBF�+2X l F�ʈ/û?Q 2ti2`Mő?Q
F�H2M/�Ǽ2 Hx2 i�Fû p M�bi�p2Mő M�bi�pBi- x/� b2 #m/2 xQ#`�xQp�i p F�H2M/�ǼBX
o F�H2M/�ǼB TQ FHBFMmiő M� m/�HQbi x 2ti2`Mő?Q F�H2M/�Ǽ2 b2 xQ#`�xő M�x2p-
/�imK � TQTBb2F m/�HQbiB p KQ/�HQpûK QFMÿX P/im/ b2 Hx2 T`QFHBFMQmi M� TǼB@
/�Mő MQpû m/�HQbiB b DBʈ TǼ2/pvTHMÿMɷKB BM7Q`K�+2KB UM�x2p- /�imK- TQTBbV
x 2ti2`Mő m/�HQbiBX

RXRXj JQ#BHMő �THBF�+2
JQ#BHMő �THBF�+2 #vH� pvpőD2M� T`Q QT2`�ÍMő bvbiûK �M/`QB/X �THBF�+2 x�@
iőK M2Mő F2 bi�ʈ2Mő Q}+B�HMÿ x :QQ;H2 SH�vX �THBF�+2 b2 x�iőK M�+?�xő TQmx2
p bQmF`QKûK T`QD2Fim M� :BiG�#m 7�FmHiv BM7Q`K�ÍMő+? i2+?MQHQ;BőX >H�pMő
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RX �M�Hɱx�

Tag

- název

Příloha

- formát
- název
- názevSouboru
- velikost
- vytvořena

Místo konání

- adresa
- GPS  souřa dnice
- název

Událost

- datumDo
- datumOd
- naposledyUpraven
- název
- popis
- vytvořen

Uživatel

- aktivován
- blokován
- blokovánOd
- email
- heslo
- jméno
- příjmení
- username
- vytvořen

Nastavení

- barvaJournalKa lendáře

Kalendář

- barva
- název
- url
- viditelnost

1

obsahuje

0..*

1

proběhla kde

0..1

1

má

0..*

0..*

obsahuje

0..*

1

si zaznamenal

0..*

1

má

1

P#`�x2F RXR, .QKûMQpɷ KQ/2H �THBF�+2

7mMF+2 �THBF�+2 DbQm xQ#`�x2Mő- TǼB/�Mő � ȹT`�p� m/�HQbiőX C2 x/2 BKTH2K2M@
iQp�M� KQʈMQbi xQ#`�x2Mő m/�HQbiő p F�H2M/�ǼB- pÍ2iMÿ m/�HQbiő x 2ti2`Mő+?
F�H2M/�ǼɩX JQ#BHMő �THBF�+2 M2Mő x+2H� /QFQMÍ2M�- � p #m/Qm+Mm b2 TQÍői�
b D2DőK /�HȒőK pɷpQD2KX

RXRX9 .QKûMQpɷ KQ/2H
.�HȒő /ɩH2ʈBiQm Í�biő �M�Hɷxv D2 /QKûMQpɷ KQ/2HX h2MiQ KQ/2H b2 Í�biQ xM�xQ`@
ƚmD2 TQKQ+ő lJG UlMB}2/ JQ/2HBM; G�M;m�;2V /B�;`�Km iǼő/ (R)X L2Q#b�?mD2
ʈ�/Mû /2i�BHv Q?H2/Mÿ BKTH2K2Mi�+2- �H2 TQbHQmʈő D�FQ /Q#`ɷ pɷ+?Qxő #Q/ T`Q
KQ/2HQp�Mő /�i�#�xQpû?Q KQ/2Hm M� Q#`�xFm kXk � M�p`?Qpû?Q KQ/2Hm iǼő/
kXjX JQ/2H bHQmʈő T`Q H2TȒő TQ+?QT2Mő 2MiBi- Fi2`û b2 M�Hûx�Dő p /�Mû /QKûMÿ-
TQTBbm D2DB+? �i`B#miɩ � ?H�pMÿ pxi�?ɩ- Fi2`û K2xB D2/MQiHBpɷKB 2MiBi�KB 2tBb@
imDőX .B�;`�K M� Q#`�xFm RXR x�+?v+mD2 iǼő/v- Fi2`û bQmpBb2Dő b �M�HvxQp�MQm
/QKûMQmX

e



RXRX SQTBb bi�p�Dő+ő �THBF�+2

RXRX9XR lʈBp�i2H

h�iQ iǼő/� `2T`2x2MimD2 mʈBp�i2H2 x�`2;Bbi`Qp�Mû?Q p bvbiûKmX SQbH2/Mő �Fim�@
HBx�+2 #vH� T`Qp2/2M� p TǼ2/Kÿim "A@aSk- F/v #vHv TǼB/�Mv MQpû �i`B#miv U�F@
iBpQp�M- "HQFQp�M- "HQFQp�M Q/- ovipQǼ2MV- TQiǼ2#Mû T`Q bT`�pm mʈBp�i2HbFɷ+?
ȹÍiɩX 1MiBi� lʈBp�i2H K� p�x#m b 2MiBiQm L�bi�p2Mő � b 2MiBiQm l/�HQbiX

RXRX9Xk l/�HQbi

E�ʈ/� m/�HQbi D2 bHQʈ2M� x M�xpm- TQTBbFm- /�i�- i�;ɩ � /�HȒő+? K2i�/�i � K�
D2M � TQmx2 D2/MQ?Q K�DBi2H2 UmʈBp�i2H2V- Fi2`ɷ Kɩʈ2 imiQ m/�HQbi mT`�pBi ÍB
Q/bi`�MBiX 1MiBi� l/�HQbi K� iǼB p�x#v � iQ p�x#v b 2MiBi�KB JőbiQ FQM�Mő-
h�; � SǼőHQ?�X

RXRX9Xj JőbiQ FQM�Mő

JőbiQ FQM�Mő bHQmʈő F TǼB/�Mő HQF�+2 F m/�HQbiBX l+?Qp�p� BM7Q`K�+2 Q M�xpm
Kőbi�- �/`2b2 � :Sa U:HQ#�H SQbBiBQMBM; avbi2KV bQmǼ�/MB+ő+? HQF�+2 m/�@
HQbiBX

RXRX9X9 h�;

h�; b2 TǼB/�p� F m/�HQbi2KX aHQmʈő F `v+?Hû B/2MiB}F�+B � b/`mʈ2Mő m/�HQbiő b2
bi2DMɷK i�;2KX h�; x�bi�p� pH�biMQbi FHőÍQpɷ+? bHQpX

RXRX9X8 SǼőHQ?�

SǼőHQ?� `2T`2x2MimD2 /Q/�i2ÍMû bQm#Q`v- Fi2`û b2 pxi�?mDő F T`QʈBiû m/�HQbiBX
C2/M� b2 M�TǼőFH�/ Q 7QiQ;`�}2- pB/2� x pɷH2iɩ- ÍB `ɩxMû /QFmK2Miv- Fi2`û #vHv
TQǼőx2Mv M�TǼőFH�/ #ÿ?2K x�xM�K2M�Mû b+?ɩxFvX

RXRX9Xe L�bi�p2Mő

L�bi�p2Mő D2 2MiBi�- bi�`�Dő+ő b2 Q #�`pm CQm`M�H F�H2M/�Ǽ2- Fi2`� D2 x�iőK
M2KÿMM�X h�iQ 2MiBi� K� p�x#m b 2MiBiQm E�H2M/�ǼX

RXRX9Xd E�H2M/�Ǽ

1MiBi� E�H2M/�Ǽ K� M� bi�`QbiB BM7Q`K�+2 Q 2ti2`Mő+? F�H2M/�Ǽő+?X h�iQ 2MiBi�
#vH� TǼB/�M� p TǼ2/Kÿim "A@aSkX S`Q F�ʈ/ɷ F�H2M/�Ǽ bB m+?Qp�p� M�x2p- m`H-
#�`pm � x/� D2 pB/Bi2HMɷX
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RX �M�Hɱx�

RXk �Fim�HMő BKTH2K2Mi�+2 �THBF�+2
�ʈ /QTQbm/ b2 x/2 Tb�HQ Q �THBF�+B TQmx2 Q#2+Mÿ- Q pɷpQDB- +Q mKő �i/X o iûiQ
b2F+B D2 TQTb�M� �`+?Bi2Fim`� �THBF�+2X

RXkXR "�+F2M/
*2H� #�+F2M/Qp� Í�bi �THBF�+2- Fi2`� b2 bi�`� Q T`�+B b /�iv- D2 M�T`Q;`�@
KQp�M� p D�xv+2 S>S (k) U>vT2`i2ti S`2T`Q+2bbQ`V bTQH2ÍMÿ b Í2bFɷK 7`�@
K2rQ`F2K L2ii2 (j)X hǼő/v DbQm /Q JvaZG (9) Uai`m+im`2/ Zm2`v G�M;m�;2V
/�i�#�x2 K�TQp�Mû TQKQ+ő FMB?QpMv .Q+i`BM2 k (8)- Fi2`� D2 x�`Qp2ƚ b /�HȒőKB
x�pBbHQbiKB M�BMbi�HQp�M� TQKQ+ő *QKTQb2` (e)X

"�+F2M/Qp� Í�bi �THBF�+2 D2 TQbi�p2M� M� iǼőp`bipû `2H�tQp�Mû �`+?Bi2FimǼ2 Ĝ
pBx Q#`�x2F RXk b /B�;`�K2KX hǼőp`bip� �`+?Bi2Fim`� b2 /ÿHő M�,

T`2x2Mi�ÍMő p`bipm Ĝ T`2x2MÍMő p`bip� b2 bi�`� Q xQ#`�x2Mő BM7Q`K�+ő mʈBp�@
i2HB- Í�biQ TQKQ+ő >hJG U>vT2`i2ti J�`FmT G�M;m�;2V bi`�MFv- Fi2`û
DbQm /QT`Qp�x2Mv *aa U*�b+�/BM; aivH2 a?22ibV bivHvX h�iQ p`bip� Kɩʈ2
FQMi`QHQp�i pbimTv Q/ mʈBp�i2H2 � bi�`� b2 Q xKÿMv p #mbBM2bb p`bipÿ ÍB
TQ?H2/mX

#mbBM2bb p`bipm Ĝ #mbBM2bb p`bip� b2 bi�`� Q HQ;BFm �THBF�+2 � D2 M2x�pBbH�
M� T`2x2Mi�ÍMő � /�iQpû p`bipÿX h�iQ p`bip� b2 M2bi�`� Q iQ- Q/Fm/ /�i�
TǼBȒH� � D�F #m/Qm D�FQ pɷbimTMő /�i� 7Q`K�iQp�Mv � pvTb�MvX

/�iQpQm p`bipm Ĝ /�iQp� p`bip� D2 p`bip� mKQʈƚmDő+ő FQKmMBF�+B K2xB �THB@
F�+ő � /�iQpɷK ȹHQʈBȒiÿKX

RXkXk 6`QMi2M/
6`QMi2M/ �THBF�+2 pvmʈőp� Ȓ�#HQMQp�+ő?Q bvbiûKm G�ii2 (d) T`Q S>S- Fi2`ɷ
D2 x�#2xT2Í2M TǼ2/ x`�MBi2HMQbiKB ivTm saa U*`Qbb@aBi2 a+`BTiBM;VX G�ii2
#vHQ pvipQǼ2MQ bT2+B�HMÿ T`Q 7`�K2rQ`F L2ii2- bi2DMÿ D�FQ Ȓ�#HQMQp�+ő D�xvF
hrB; (3) T`Q S>S 7`�K2rQ`F avK7QMv (N)X ox?H2/ r2#Qpû bi`�MFv D2 /QTH@
MÿM bivHv x� TQKQ+B D�xvF� *aa � "QQibi`�T (Ry) #�HőÍFɩX P /vM�KBFm M�
bi`�MF�+? b2 bi�`� C�p�a+`BTi b DZm2`v (RR) FMB?QpMQmX

RXkXj JQ/2H M�b�x2Mő
S`Q H2TȒő TQKQ+ b mipQǼ2MőK TǼ2/bi�pv Q �THBF�+B D2 x/2 TǼB/�M Q#`�x2F
b KQ/2H2K M�b�x2Mő RXjX h2MiQ KQ/2H bHQmʈő F xQ#`�x2Mő 7vxB+Fû �`+?Bi2F@
im`v �THBF�+2 � i2+?MQHQ;Bő TQiǼ2#Mɷ+? F #ÿ?m �THBF�+2X E`QKÿ i2+?MQHQ;Bő-
Fi2`û DBʈ #vHv xKőMÿMv D2 x/2 x�TQiǼ2#ő b2`p2` �T�+?2 (Rk)X SǼB pɷpQDB �THBF�+2
#vH� TQmʈőp�M� /Bbi`B#m+2 s�JSS (Rj) U*`Qbb@SH�i7Q`K- �T�+?2- J�`B�."-
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RXjX �M�Hɷx� MQpɷ+? TQʈ�/�pFɩ

P#`�x2F RXk, hǼőp`bip� �`+?Bi2Fim`� (R9)

S>S- S2`HV- Fi2`� D2 T`Q QT2`�ÍMő bvbiûK qBM/Qrb � /Bbi`B#m+2 J�JS (R8)
UJ�+BMiQb?- �T�+?2- JvaZG- S>SV- Fi2`� D2 pvpBMmi� T`Q QT2`�ÍMő bvbiûK
K�+PaX

RXj �M�Hɷx� MQpɷ+? TQʈ�/�pFɩ
LvMő #v Íi2M�Ǽ KÿH #ɷi /Qbi�i2ÍMÿ Q#2xM�K2M b 7mMF+2KB � 7mM;Qp�MőK �THB@
F�+2 CQm`M�H- � i�F x/2 Kɩʈ2 #ɷi TǼ2/bi�p2MQ +Q b2 #m/2 #ÿ?2K iûiQ #�F�@
H�ǼbFû T`�+2 M� �THBF�+B KÿMBiX

RXjXR aT2+B}F�+2 MQpɷ+? TQʈ�/�pFɩ
a p2/Qm+őK #�F�H�ǼbFû T`�+2 #vHv DBʈ biÿʈ2DMő MQpû 7mMFÍMő TQʈ�/�pFv m`Í2Mv
p x�/�Mő T`�+2X SQiû #vHQ M�H2x2MQ MÿFQHBF /�HȒő+? TQʈ�/�pFɩ- Fi2`û D2 TQiǼ2#�
/QTHMBi ÍB /QH�/BiX

RXjXRXR >H�pMő MQpû 7mMFÍMő TQʈ�/�pFv

w/2 DbQm TQTb�Mv MQpû 7mMFÍMő TQʈ�/�pFv- xM�Í2Mû 6S U7mMFÍMő TQʈ�/�pFvV-
Fi2`û #vHv m`Í2Mv p x�/�Mő T`�+2 � DbQm biÿʈ2DMő T`Q imiQ #�F�H�ǼbFQm T`�+BX

RX 6SR, GQF�HBx�+2

Ç GQF�HBx�+2 �THBF�+2 xM�K2M� TǼBxTɩbQ#2Mő �THBF�+2 T`Q `ɩxMû D�@
xvFvX �THBF�+2 #m/2 `QxȒőǼ2M� Q TQ/TQ`m pő+2 D�xvFɩX o iûiQ #�F�@
H�ǼbFû T`�+B #m/2 TǼBxTɩbQ#2M� T`Q Í2ȒiBMm � �M;HBÍiBMmX
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RX �M�Hɱx�

«device»
PC

«executionEnvironment»
Internetový pr ohlížeč

«device»
Server

«executionEnvironment»
Apache 2.4.28

«executionEnvironment»
MySQL

«schema»
Journal_final

«device»
Mobilní telefon

«executionEnvironment»
Android Runtime (ART)

«APK»
JournalMobile

Journal

REST Module

JournalWebHTTPS

REST API
SQL

P#`�x2F RXj, JQ/2H M�b�x2Mő

Ç SǼ2HQʈ2Mv #m/Qm pȒ2+?Mv bi`�MFv- pÍ2iMÿ Ȓ�#HQM 2K�BHɩ T`Q `2;Bb@
i`�+B � x�TQK2Mmiû ?2bHQX hviQ 2K�BHv b2 #m/Qm TQbőH�i p D�xv+2-
p2 Fi2`ûK mʈBp�i2H �Fim�HMÿ T`Q+?�xő �THBF�+BX

Ç o bB/2#�`mR �THBF�+2 #m/2 KQʈMQbi KÿMBi D�xvF x Í2ȒiBMv /Q �M;@
HBÍiBMv � Q#`�+2MÿX

kX 6Sk, PxM�ÍQp�Mő QbQ#

Ç l m/�HQbiő TɩD/2 QxM�ÍQp�i QbQ#vX PbQ#v b2 #m/Qm mFH�/�i � TɩD/2
D2 mT`�pQp�i- ÍB TQ/H2 MB+? pv?H2/�p�i m/�HQbiBX

Ç E2 F�ʈ/û QbQ#ÿ bB Kɩʈ2 mʈBp�i2H mHQʈBi M�x2p � 2K�BHX

Ç SǼB pvip�Ǽ2Mő m/�HQbiB b2 DBʈ D2/MQm TǼB/�Mû QbQ#v #m/Qm M�#őx2i
F QxM�Í2MőX

RTQbi`�MMő K2Mm �THBF�+2

Ry



RXjX �M�Hɷx� MQpɷ+? TQʈ�/�pFɩ

Ç "m/2 pvipQǼ2M� bi`�MF� b2 b2xM�K2K QbQ#- M� Fi2`û bB KQ?Qm mʈB@
p�i2Hû TǼB/�p�i � mT`�pQp�i QbQ#vX w iQ?QiQ b2xM�Km b2 TɩD/Qm
QbQ#v B K�x�iX

Ç w2 b2xM�Km b2 #m/2 KQʈMû TǼ2b QbQ#v T`QFHBFMQmi M� b2xM�K m/�@
HQbiő- p2 Fi2`ɷ+? D2 QbQ#� QxM�Í2M�X

Ç o /2i�BHm m/�HQbiB #m/Qm pvTb�Mv pȒ2+?Mv QxM�Í2Mû QbQ#vX SQ FHBF@
Mmiő M� QbQ#m #m/2 mʈBp�i2H TǼ2bKÿ`Qp�M M� b2xM�K m/�HQbiő- p2
Fi2`ɷ+? D2 i�iQ QbQ#� QxM�Í2M�X

jX 6Sj, JQMBiQ`BM; �THBF�+2

Ç C2HBFQʈ b2 �THBF�+2 #m/2 bTQmȒiÿi M� T`Q/mFÍMőK b2`p2`m- Kmbő Kői
K�DBi2H �THBF�+2 TǼ2?H2/ Q mʈBp�i2Hő+? � +?Q/m �THBF�+2X

Ç "m/2 pvipQǼ2M� bi`�MF� b2 b2xM�K2K pȒ2+? x�`2;Bbi`Qp�Mɷ+? mʈB@
p�i2HɩX

Ç L� bi`�M+2 TɩD/2 pv?H2/�p�i TQ/H2 DKûM�- TǼőDK2Mő- K�BHm ÍB TQ@
KQ+ő bi�pm mʈBp�i2H2- x/� D2 �/KBMBbi`�iQ`- #HQFQp�Mɷ M2#Q �FiBpQ@
p�MɷX

Ç �/KBMBbi`�iQ` #m/2 KQ+B ȹÍiv #HQFQp�i- �FiBpQp�i- TǼB/�i � Q/2#`�i
T`�p� �/KBMBbi`�iQ`� ÍB mʈBp�i2HbFɷ ȹÍ2i ȹTHMÿ Q/bi`�MBi M� ʈ�/Qbi
mʈBp�i2H2X

Ç h�Fû #m/2 pvipQǼ2M� bi`�MF� b TǼ2?H2/2K +?Q/m �THBF�+2- M� Fi2`û
�/KBMBbi`�iQ` mpB/ő �FiBpBim mʈBp�i2Hɩ p �THBF�+BX "m/2 x/2 TǼ2?H2/
TQÍim MQpɷ+? mʈBp�i2Hɩ- m/�HQbiő � /�HȒő+? mʈBi2ÍMɷ+? pÿ+ő- Fi2`û Hx2
TQbFviMQmi UM�TǼőFH�/ TQÍ2i i�;ɩ- TQÍ2i TǼőHQ? � +2HFQp� p2HBFQbi
TǼőHQ? T`Q H2TȒő FQMi`QHm /�iQpû?Q ȹHQʈBȒiÿVX

Ç �/KBMBbi`�iQ` M2K� TǼőbimT F QbQ#MőK BM7Q`K�+őK mʈBp�i2Hɩ- D�FQ
DbQm m/�HQbiB- QbQ#v ÍB TǼőHQ?vX

9X 6S9, >B2`�`+?B+Fû ÍH2MÿMő m/�HQbiő

Ç "m/2 mKQʈMÿMQ m/�HQbiB ?B2`�`+?B+Fv mbTQǼ�/�i /Q /pQm ȹ`QpMőX

Ç >H�pMő U/�H2”`Q/BÍQpbF�“V m/�HQbi #m/2 KQ+B Kői M2QK2x2Mû KMQʈ@
bipő i�Fxp�Mɷ+? TQ/m/�HQbiő U/�H2 ”/ÿibFɷ+?“VX

Ç o b2xM�Km m/�HQbiő #m/Qm `QxHBȒ2Mv `Q/BÍQpbFû � /ÿibFû m/�HQbiB
TQKQ+ő BFQMv m M�xpm m/�HQbiBX l/�HQbi #2x BFQMv #m/2 MQ`K�HMő
D2/MQȹ`QpƚQp� m/�HQbiX

Ç ovipQǼBi /ÿibFQm m/�HQbi TɩD/2 x /2i�BHm ?H�pMő m/�HQbiB B x D2/MQ@
ȹ`QpƚQpû m/�HQbiB- Fi2`� b2 T�F bi�M2 `Q/BÍQpbFQm m/�HQbiőX
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RX �M�Hɱx�

Ç o /2i�BHm `Q/BÍQpbFû m/�HQbiB #m/2 b2xM�K /ÿibFɷ+? m/�HQbiő- Fi2`û
#m/Qm `QxFHBFMmi2HMû � TǼ2bKÿ`mDő mʈBp�i2H2 M� /ÿibFQm m/�HQbiX

Ç o /2i�BHm /ÿibFû m/�HQbiB #m/2 M�Tb�M M�x2p ?H�pMő m/�HQbiB- Fi2`ɷ
#m/2 T`QFHBFMmi2HMɷ M� /2i�BH `Q/BÍQpbFû m/�HQbiBX

RXjXRXk .�HȒő 7mMFÍMő TQʈ�/�pFv

w2 ÍivǼ biÿʈ2DMő+? 7mMFÍMő+? TQʈ�/�pFɩ pv+?�x2Dő p2/H2DȒő 7mMFÍMő TQʈ�/�pFv-
Fi2`û D2 TQiǼ2#� bTHMBiX .�H2 i2/v M� ʈ�/Qbi p2/Qm+ő?Q T`�+2 � x pH�biMő BMB@
+B�iBpv #m/Qm T`Qp2/2Mv M�bH2/mDő+ő xKÿMv- Fi2`û M�p�xmDő M� TǼ2/+?Qxő b2F+B
b 7mMFÍMőKB TQʈ�/�pFvX S`QiQ M2DbQm ÍőbHQp�Mv Q/ D2/MûX

8X 6S8, �/KBMBbi`�iQ`bFɷ ȹÍ2i

Ç S`Q KQʈMQbi KQMBiQ`BM;m D2 iǼ2#� x�Ǽő/Bi �/KBMBbi`�iQ`bFɷ ȹÍ2i-
�#v M2KÿH F BM7Q`K�+őK � bT`�pÿ mʈBp�i2Hɩ TǼőbimT F�ʈ/ɷX

Ç �/KBMBbi`�iQ`bFɷ ȹÍ2i #m/2 ȹTHMÿ bi2DMɷ D�FQ MQ`K�HMő ȹÍ2i- � M�@
pő+ #m/2 Kői �/KBMBbi`�iQ`bFû pH�biMQbiBX

Ç �/KBMBbi`�iQ`bF� T`�p� Kɩʈ2 mʈBp�i2H xőbF�i xKÿMQm �i`B#mim
�/KBMBbi`�iQ` p /�i�#�xB- M2#Q Km D2 Kɩʈ2 TǼB/ÿHBi DBMɷ �/KBMBb@
i`�iQ`X

eX 6Se, wi`�+2Mû ?2bHQ

Ç SǼB xi`�+2MûK ?2bHm M2KÿH mʈBp�i2H KQʈMQbi xőbF�i MQpû ?2bHQ- +Qʈ
D2 p2HFɷ M2/Qbi�i2F �THBF�+2X

Ç SǼB ʈ�/QbiB Q MQpû ?2bHQ Kmbő mʈBp�i2H pvTHMBi 2K�BH- Fi2`ɷK b2
`2;Bbi`Qp�HX L� 2K�BH Km TQiû TǼBD/2 Q/F�x b mʈBp�i2HQpɷK ?�b?2K
M� 7Q`KmH�Ǽ- F�K mʈBp�i2H Kmbő x�/�i MQpû ?2bHQX

dX 6Sd, ȸpQ/Mő Q#`�xQpF�

Ç SǼB TǼő+?Q/m M� bi`�MFm �THBF�+2 b2 TQmx2 xQ#`�xő TǼB?H�ȒQp�+ő 7Q`@
KmH�ǼX lʈBp�i2H i2/v pɩ#2+ M2pő- Q D�FQm �THBF�+B b2 D2/M� � F Í2Km
bHQmʈőX C2 i2/v TQiǼ2#� pvipQǼBi ȹpQ/Mő Q#`�xQpFm- Fi2`� mʈBp�i2H2
b2xM�Kő b �THBF�+őX

3X 6S3, AM7Q`K�+2 Q �THBF�+B

Ç "m/2 pvipQǼ2M� bi`�MF� b BM7Q`K�+2KB Q �THBF�+B- D�F pxMBF�H�
� F/Q x� �THBF�+ő biQDőX

Ç .Q TQbi`�MMő?Q bHQmT+2 p �THBF�+B #m/2 TǼB/�M� BM7Q`K�+2 Q p2`xB
�THBF�+2 � 2K�BH M� �/KBMBbi`�iQ`� �THBF�+2X

Ç "m/2 TǼB/�M� bi`�MF� b mʈBp�i2HbFɷK K�Mm�H2KX SQFm/ #m/2 mʈBp�@
i2H �/KBMBbi`�iQ`- #m/2 Kői M�pő+ D2Ȓiÿ TǼő`mÍFm T`Q �/KBMBbi`�iQ`�X

Rk



RXjX �M�Hɷx� MQpɷ+? TQʈ�/�pFɩ

NX 6SN, aKHmpMő TQ/KőMFv

Ç C2HBFQʈ #m/2 �THBF�+2 #`xv bTmȒiÿM� M� T`Q/mFÍMőK b2`p2`m- D2
x T`�pMő?Q ?H2/BbF� TQiǼ2#� pÿ/ÿi- b ÍőK mʈBp�i2H bQm?H�bBH TǼB `2@
;Bbi`�+B � D�F D2 M�FH�/�MQ b mʈBp�i2HbFɷKB /�iv- Fi2`û /Q �THBF�+2
x�/�X

Ç aKHmpMő TQ/KőMFv #m/Qm mHQʈ2Mv p /�i�#�xB � �/KBMBbi`�iQ` #m/2
KQ+B TǼB/�p�i MQpû bKHmpMő TQ/KőMFv � M�bi�pQp�i DBK /�imK- Q/
Fi2`û?Q #m/Qm TH�iMûX

RyX 6SRy, ovH2TȒ2Mő F�H2M/�Ǽ2

Ç 1ti2`Mő F�H2M/�Ǽ2 D/2 pvTőM�ifx�TőM�i TQmx2 p M�bi�p2MőX hQ D2 T`Q
mʈBp�i2H2 p2HKB x/HQm?�pûX

Ç L� bi`�M+2 F�H2M/�Ǽ2 #m/Qm pvipQǼ2Mv +?2+F#Qtv b M�xpv 2ti2`Mő+?
F�H2M/�ǼɩX hÿKBiQ +?2+F#Qtv b2 #m/Qm F�H2M/�Ǽ2 pvTőM�i � x�TőM�i
TǼőKQ M� bi`�M+2 F�H2M/�Ǽ2- +Qʈ mʈBp�i2HB mȒ2iǼő KMQ?Q Í�bmX

Ç o M�bi�p2Mő #m/2 pvTőM�Mőfx�TőM�Mő F�H2M/�Ǽɩ TQM2+?�MQX hQiQ
M�bi�p2Mő #m/2 pɷ+?Qxő T`Q xQ#`�x2Mő F�H2M/�Ǽ2X

RRX 6SRR, SǼ2T`�+Qp�Mő /2i�BHm m/�HQbiB

Ç ai`�MF� /2i�BHm m/�HQbiB D2 ;`�}+Fv M2TQp2/2M�X � D2HBFQʈ b2 p /2@
i�BHm m/�HQbiB #m/2 pvTBbQp�i KMQ?Q MQpɷ+? BM7Q`K�+ő- D�FQ ?H�pMő
m/�HQbi f TQ/m/�HQbi- QxM�Í2Mû QbQ#v- #m/2 iǼ2#� TǼ2T`�+Qp�i px?H2/
iûiQ bi`�MFv- �#v Q/TQpő/�H x#viFm �THBF�+2X

RXjXk LQpû TǼőT�/v mʈBiő
o iûiQ F�TBiQH2 DbQm MQpû TǼőT�/v mʈBiő- xM�Í2Mû l* Umb2 +�b2V- T`Q 7mMFÍMő
TQʈ�/�pFv TQTb�Mv p b2F+B RXjXRXRX S`Q TǼőT�/v mʈBiő DbQm TQTb�Mv TQmx2
?H�pMő b+ûM�Ǽ2X o TǼőT�/ÿ pɷbFvim +?v#v p2 b+ûM�ǼB D2 mʈBp�i2HB xQ#`�x2M�
?H�ȒF�X

RX l*R, wKÿM� D�xvF�, xKÿM� D�xvF� mKQʈƚmD2 mʈBp�i2HB xKÿMBi D�xvF
�THBF�+2 x� TQKQ+B BFQM2F p bB/2#�`m �THBF�+2X

"�bB+ T�i?, wKÿM� D�xvF� Ĝ lʈBp�i2H xKÿMő D�xvF �THBF�+2X

�V lʈBp�i2H FHBFM2 M� D�xvF- /Q Fi2`û?Q +?+2 �THBF�+B TǼ2TMQmiX

#V avbiûK xQ#`�xő bi`�MFm M� Fi2`û #vH mʈBp�i2H p MQpÿ xpQH2MûK
D�xv+2X

Rj



RX �M�Hɱx�

kX l*k, PxM�Í2Mő QbQ#v, QxM�Í2Mő QbQ#v mKQʈƚmD2 mʈBp�i2HB QxM�ÍBi
m m/�HQbiB QbQ#mX PbQ#v Fi2`û DBʈ K� mʈBp�i2H mHQʈ2Mû- b2 TǼB Tb�Mő M�#ő@
x2DőX

"�bB+ T�i?, PxM�Í2Mő QbQ#v Ĝ lʈBp�i2H /Q m/�HQbiB QxM�Íő QbQ#mX

�V SǼőT�/ mʈBiő x�ÍőM�- F/vʈ b2 mʈBp�i2H `Qx?Q/M2 TǼB/�i m/�HQbiX

#V avbiûK xQ#`�xő 7Q`KmH�Ǽ b �i`B#miv U/�imK- M�x2p- TQTBb- i�;v-
TǼőHQ?v- HQF�+2 � QbQ#vV

+V lʈBp�i2H pvTHMő BM7Q`K�+2 Q m/�HQbiB � pvTHMő QbQ#v- Fi2`û +?+2
m m/�HQbiB QxM�ÍBiX SǼB Tb�Mő QbQ# b2 DBʈ mHQʈ2Mû QbQ#v p �THBF�+B
M�#őx2DőX

/V avbiûK xFQMi`QHmD2- x/� DbQm pvTHMÿMv TQpBMMû �i`B#miv- � x/�
DbQm bT`�pMÿ pvTHMÿMv � m/�HQbi mHQʈőX E/vʈ D2 p m/�HQbiB TǼB@
/�M� MQp� QbQ#�- Fi2`Qm mʈBp�i2H p �THBF�+B D2Ȓiÿ M2K�- pvipQǼő
b2 x+2H� MQp� QbQ#� � mHQʈő b2X SǼB/�@HB mʈBp�i2H F m/�HQbiB QbQ#m-
Fi2`Qm DBʈ p �THBF�+B K�- i�F b2 F iûiQ QbQ#ÿ TǼB/� x�xM�K
Q MQpû m/�HQbiBX

jX l*j, "HQF�+2 mʈBp�i2H2, #HQF�+2 mʈBp�i2H2 mKQʈƚmD2 �/KBMBbi`�iQ`QpB
x�#HQFQp�i mʈBp�i2H2X

"�bB+ T�i?, "HQF�+2 mʈBp�i2H2 Ĝ �/KBMBbi`�iQ` x�#HQFmD2 mʈBp�i2H2X

�V SǼőT�/ mʈBiő x�ÍőM�- F/vʈ b2 �/KBMBbi`�iQ` `Qx?Q/M2 x�#HQFQp�i
mʈBp�i2H2X EHBFM2 M� bi`�MFm T`�p� mʈBp�i2HɩX

#V avbiûK xQ#`�xő pȒ2+?Mv mʈBp�i2H2 � 7Q`KmH�Ǽ T`Q pv?H2/�p�Mő
mʈBp�i2HɩX

+V �/KBMBbi`�iQ` pvTHMő DKûMQ � TǼőDK2Mő ?H2/�Mû?Q mʈBp�i2H2X

/V avbiûK M�D/2 mʈBp�i2H2 TQ/H2 x�/�Mɷ+? T�`�K2i`ɩ � xQ#`�xő D2X

2V �/KBMBbi`�iQ` M�D/2 mʈBp�i2H2 � FHBFM2 M� BFQMFm p2 bHQmT+B
”#HQFQp�M“X

7V avbiûK mʈBp�i2H2 x�#HQFmD2 � Q/2ȒH2 Km BM7Q`K�ÍMő 2K�BH Q iQK-
ʈ2 #vH x�#HQFQp�MX avbiûK xMQpm xQ#`�xő bi`�MFm- DBʈ b2 x�#HQ@
FQp�MɷK mʈBp�i2H2KX

R9



RXjX �M�Hɷx� MQpɷ+? TQʈ�/�pFɩ

9X l*9, ovipQǼ2Mő TQ/m/�HQbiB, pvipQǼ2Mő TQ/m/�HQbiB mKQʈƚmD2 mʈB@
p�i2HB pvipQǼBi TQ/m/�HQbi MÿD�Fû m/�HQbiBX hviQ TQ/m/�HQbiB Hx2 pvip�Ǽ2i
DBʈ x `Q/BÍQpbFû m/�HQbiB M2#Q x m/�HQbiB- Fi2`� M2Mő TQiQKF2K DBMûX

"�bB+ T�i?, ovipQǼ2Mő TQ/m/�HQbiB Ĝ lʈBp�i2H pvipQǼő MQpQm m/�@
HQbi- Fi2`� #m/2 TQ/m/�HQbiő DBMûX

�V SǼőT�/ mʈBiő x�ÍőM�- F/vʈ mʈBp�i2H x�ʈBD2 m/�HQbi � `Qx?Q/M2 b2
DB mHQʈBi D�FQ TQ/m/�HQbi DBMû m/�HQbiBX

#V avbiûK xQ#`�xő b2xM�K m/�HQbiőX

+V lʈBp�i2H pv#2`2 m/�HQbi- Fi2`� #m/2 ?H�pMő m/�HQbiő T`Q D2?Q
TQ/m/�HQbiX

/V avbiûK xQ#`�xő /2i�BH m/�HQbiBX

2V lʈBp�i2H xpQHő TǼB/�i TQ/m/�HQbiX JQʈMQbi xpQHBi TQ/m/�HQbi
B x ?H�pMő?Q b2xM�Km m/�HQbiő D2 p Ǽ�/Fm b m/�HQbiőX

7V avbiûK xQ#`�xő 7Q`KmH�Ǽ T`Q TǼB/�Mő m/�HQbiB- M�pő+ bB mHQʈő- ʈ2
D/2 Q TQ/m/�HQbi m`ÍBiû m/�HQbiBX

;V lʈBp�i2H pvTHMő BM7Q`K�+2 Q m/�HQbiB � mHQʈő DBX

?V avbiûK xFQMi`QHmD2- x/� DbQm pvTHMÿMv TQpBMMû �i`B#miv- � x/�
DbQm pvTHMÿMv pȒ2+?Mv �i`B#miv bT`�pMÿX SQiû m/�HQbi mHQʈő D�FQ
TQ/m/�HQbiX � TǼ2bKÿ`mD2 mʈBp�i2H2 M� D2Dő /2i�BHX

RXjXj _QxȒőǼ2Mɷ /QKûMQpɷ KQ/2H
*Q D2 /QKûMQpɷ KQ/2H DBʈ #vHQ Ǽ2Í2MQX lF�x�M #vH /QKûMQpɷ KQ/2H pɷ+?Q@
xő?Q bi�pm �THBF�+2 M� Q#`�xFm RXRX LvMő D2 x/2 TǼ2/bi�p2M� `QxȒőǼ2M� p2`x2
/QKûMQpû?Q KQ/2Hm M� Q#`�xFm b /B�;`�K2K RX9X SǼB#vHv x/2 MQpû 2MiBiv
b MQpɷKB �i`B#miv � MQpû p�x#vX o iûiQ b2F+B DbQm TQTb�Mû D2M MQpû � xKÿMÿMû
2MiBivX

RXjXjXR lʈBp�i2H

hǼő/� lʈBp�i2H #vH� TQmx2 `QxȒőǼ2M� Q MQpû �i`B#miv- Fi2`û DbQm p2HKB /ɩH2ʈBiû
T`Q `QxȒőǼ2Mő �THBF�+2X hviQ �i`B#miv TQKQ?Qm TǼB pɷpQDB �/KBMBbi`�iQ`bFɷ+?
ȹÍiɩX C2/M� b2 Q �i`B#miv,

�/KBMBbi`�iQ` Ĝ �i`B#mi �/KBMBbi`�iQ` D2 �i`B#mi- Fi2`ɷ `Qx?Q/mD2 Q iQK-
x/� D2 mʈBp�i2HbFɷ ȹÍ2i �/KBMBbi`�iQ`bFɷX

R8



RX �M�Hɱx�

Tag

- název

Příloha

- formát
- název
- názevSouboru
- velikost
- vytvořena

Místo konání

- adresa
- GPS  souřa dnice
- název

Událost

- datumDo
- datumOd
- naposledyUpraven
- název
- popis
- vytvořen

Uživatel

- administrátor
- aktivován
- blokován
- blokovánOd
- email
- heslo
- jméno
- naposledyPřihlá šen
- příjmení
- username
- vytvořen

Osoba

- email
- jméno
- příjmení
- vytvořen

Nastavení

- barvaJournalKa lendáře

Kalendář

- barva
- název
- url
- viditelnost

Podmínky Užívání

- anglickýText
- českýText
- datumPlatnostiOd
- Vytvořeno
- Zobrazen

1

má

1

0..*

označil

1

1
obsahuje

0..*

1

si zaznamenal

0..*

1

Je rodičem
podudálosti

0..*

1

proběhla kde

0..1

0..*

je označena v

1..*

1

má

0..*

0..*

obsahuje

0..*

P#`�x2F RX9, _QxȒőǼ2Mɷ /QKûMQpɷ KQ/2H �THBF�+2

M�TQbH2/v TǼB?H�Ȓ2M Ĝ �i`B#mi M�TQbH2/v TǼB?H�Ȓ2M D2 TQpBMMɷX SQbHQmʈő F KQ@
MBiQ`Qp�Mő �FiBpBiv- �#v �/KBMBbi`�iQ` KQ?H pB/ÿi- D�Fû ȹÍiv DbQm �FiBpMőX
SQF�ʈ/û- F/vʈ b2 mʈBp�i2H TǼB?H�bő- i�F b2 x�xM�K2M� MQpû /�imK TǼB?H�@
Ȓ2MőX

.�H2 #vH� TǼB/�M� p�x#� K2xB iQmiQ 2MiBiQm � 2MiBiQm PbQ#�X

RXjXjXk l/�HQbi

o 2MiBiÿ l/�HQbi M2#vH TǼB/�M �MB Q/2#`�M ʈ�/Mɷ �i`B#miX wKÿM�- Fi2`� b2 iɷF�
iûiQ i�#mHFv- D2 p TǼB/�Mő MQpû `2Fm`xBpMő p�x#v T`Q pvD�/Ǽ2Mő TQ/m/�HQbiő- +Qʈ
D2 pvmʈBiQ TǼB pvip�Ǽ2Mő ?B2`�`+?B+Fɷ+? m/�HQbiőX .�H2 #vH� TǼB/�M� p�x#� M�
2MiBim PbQ#�- T`Q KQʈMQbi TǼB/�p�i QbQ#v F m/�HQbi2KX

Re



RX9X �M�Hɷx� FQMFm`2M+2

RXjXjXj PbQ#�

C2/M� x MQpɷ+? 2MiBi- Fi2`û #vHv TǼB/�Mv /Q /QKûMQpû?Q KQ/2Hm- D2 2MiBi�
PbQ#�- Fi2`� x�bimTmD2 QbQ#v TǼB/�p�Mû F m/�HQbi2KX E�ʈ/ɷ mʈBp�i2H Kɩʈ2
Kői MÿFQHBF QbQ# � iv DbQm T�F QxM�ÍQp�Mv p m/�HQbi2+?X o iûiQ 2MiBiÿ DbQm
TQmx2 iǼB �i`B#miv,

DKûMQ Ĝ �i`B#mi DKûMQ D2 TQpBMMɷ �i`B#mi bHQmʈő+ő F x�xM�K2M�Mő M�xpm /�Mû
QbQ#v

2K�BH Ĝ �i`B#mi 2K�BH D2 �i`B#mi T`Q x�xM�K2M�Mő 2K�BHm QbQ#v- D2 M2TQpBMMɷ

pvipQǼ2M Ĝ �i`B#mi pvipQǼ2M D2 TQpBMMû /�imK pvipQǼ2Mő QbQ#v

RXjXjX9 SQ/KőMFv mʈBiő

.`m?� � TQbH2/Mő 2MiBi�- Fi2`� #vH� MQpÿ TǼB/�M� /Q /QKûMQpû?Q KQ/2Hm D2
2MiBi� SQ/KőMFv mʈBiőX h�iQ 2MiBi� TQbHQmʈő F2 bTHMÿMő 7mMFÍMő?Q TQʈ�/�pFm
6SN Ĝ aKHmpMő TQ/KőMFvX h�iQ 2MiBi� x�bimTmD2 D2/MQiHBpû bKHmpMő TQ/KőMFv-
x MB+?ʈ pʈ/v T`�pÿ D2/M� #m/2 �FiBpMő UxQ#`�x2M� p �THBF�+B D�FQ bKHmpMő
TQ/KőMFvVX h�iQ 2MiBi� K� �i`B#miv,

Í2bFɷh2ti Ĝ �i`B#mi Í2bFɷh2ti D2 TQpBMMɷ �i`B#mi bHQmʈő+ő F x�xM�K2M�Mő
bKHmpMő+? TQ/KőM2F p Í2bFûK D�xv+2X

�M;HB+Fɷh2ti Ĝ TQpBMMɷ �i`B#mi �M;HB+Fɷh2ti D2 �i`B#mi bHQmʈő+ő D�FQ �i`B#mi
Í2bFɷh2ti F x�xM�K2M�Mő bKHmpMő+? TQ/KőM2F- �H2 p �M;HB+FûK D�xv+2X

/�imKSH�iMQbiB Ĝ �i`B#mi /�imKSH�iMQbiB bHQmʈő F x�xM�K2M�Mő /�i�- Q/
Fi2`û?Q DbQm TQ/KőMFv TH�iMûX C2/M� b2 Q TQpBMMɷ �i`B#miX

xQ#`�x2M Ĝ TQpBMMɷ �i`B#mi xQ#`�x2M bHQmʈő F `Qx2xM�Mő �Fim�HMÿ TH�iMɷ+?
TQ/KőM2F- Fi2`û b2 p �THBF�+B xQ#`�xmDő Q/ Qbi�iMő+? M2xp2Ǽ2DMÿMɷ+? TQ/@
KőM2FX

pvipQǼ2M Ĝ �i`B#mi pvipQǼ2M D2 TQpBMMû /�imK pvipQǼ2Mő MQpɷ+? TQ/KőM2FX

RX9 �M�Hɷx� FQMFm`2M+2
C2HBFQʈ b2 M2D2/M� Q TǼ2HQKQpQm i2+?MQHQ;BB �MB Q MQpɷ M�T�/- i�F DBʈ MÿFQHBF
�THBF�+ő TQmʈőp�Mɷ+? T`Q TQ/Q#Mû ÍB bi2DMû ȹÍ2Hv 2tBbimDőX o iûiQ b2F+B #m/Qm
TǼ2/bi�p2Mv MÿFi2`û FQMFm`2MÍMő �THBF�+2 pÍ2iMÿ iÿ+?- x2 Fi2`ɷ+? i�iQ �THBF�+2
pv+?�xőX AM7Q`K�+2 Q FQMFm`2MÍMő+? �THBF�+ő+? #vHv xőbF�Mv TǼőKQ x r2#Qpɷ+?
bi`�M2F �THBF�+ő � x TQ`QpM�Mő MÿFi2`ɷ+? �THBF�+ő p ÍH�MFm x r2#Qpû bi`�MFv
GB72rB`2 (Re)X

Rd



RX �M�Hɱx�

RX CQm`M2v Ĝ ?iiTb,ffDQm`M2v.+HQm/
�THBF�+2 CQm`M�H pv+?�xő TǼ2p�ʈMÿ x iûiQ �THBF�+2X h�iQ �THBF�+2 T�iǼő
F iÿK M2D`QxȒőǼ2MÿDȒőK � D2 pvpőD2M� D�FQ r2#Qp� �THBF�+2- /2bFiQTQp�
�THBF�+2 � �THBF�+2 T`Q KQ#BHMő QT2`�ÍMő bvbiûKv BPa � �M/`QB/X �THB@
F�+2 x� TQbH2/Mő `QF pvipQǼBH� T`ûKBQpQm p2`xB �THBF�+2- i� pxMBFH� i�F-
ʈ2 pÿiȒBM� 7mMF+ő x TɩpQ/Mő p2`x2 #vH� TǼ2bmMmi� /Q TH�+2Mû p2`x2X "2x@
TH�iM� p2`x2 i2/v /BbTQMmD2 TQmx2 TǼB/�p�MőK m/�HQbiő b M�xp2K- TQTBb@
F2K- i�;vX l/�HQbiB bB TQiQK Hx2 xQ#`�xBi TQmx2 M� Í�bQpû Qb2X

o T`ûKBQpû p2`xB- Fi2`� biQDő 0k-9N KÿbőÍMÿ- D2 M�pő+ KQʈMQ TǼB/�i F m/�@
HQbiB TQHQ?m- TQÍ�bő- pB/2�- xpmFQpɷ x�xM�KX l/�HQbiB bB T�F Hx2 M�pő+
xQ#`�xQp�i p F�H2M/�ǼB � M� K�TÿX C2HBFQʈ pȒ2+?Mv TɩpQ/Mő 7mMF+2 �THB@
F�+2 DbQm MvMő TH�+2Mû- i�F #vH pvipQǼ2M T`QbiQ` T`Q pvipQǼ2Mő �THBF�+2-
Fi2`� #m/2 Kői iviQ 7mMF+2 � #m/2 x+2H� #2xTH�iM�X hQ D2 /ɩpQ/- T`QÍ
pxMBFH� �THBF�+2 CQm`M�H- M� Fi2`Qm M�p�xmD2 i�iQ #�F�H�ǼbF� T`�+2X (Rd)

kX .B�`BmK Ĝ ?iiTb,ffiBKQT�`iH.+QK
�THBF�+2 .B�`BmK D2 M2DHûT2 ?Q/MQ+2M� �THBF�+2 M� m+?Qp�p�Mő pxTQKő@
M2F p2 qBM/Qrb Ry �TT aiQ`2X Gx2 x/2 i�Fû TǼB/�p�i m/�HQbiB b TQHQ?Qm-
7QiF�KB- bQm#Q`v- i�;v � M�pő+ Hx2 M�?`�p�i xpmFQpû x�xM�KvX l/�HQbiB
bB T�F Hx2 xQ#`�xQp�i B p F�H2M/�ǼB ÍB M� K�TÿX l/�HQbiB x �THBF�+2 Hx2
2tTQ`iQp�ik /Q .P*s- >hJG ÍB i2tiQpû?Q bQm#Q`mX

h�iQ �THBF�+2 D2 pvpBMmi� TQmx2 D�FQ qBM/Qrb �THBF�+2 � �THBF�+2 T`Q
QT2`�ÍMő bvbiûK �M/`QB/X S`QiQ D2 M2pv?QpmDő+ő T`Q pÿiȒő TQmʈBiő � M2Hx2
DB TQmʈőp�i D�FQ r2#QpQm �THBF�+BX �THBF�+2 D2 x+2H� #2x `2FH�KX (R3)

jX S2Mxm Ĝ ?iiTb,ffT2Mxm.+QK
�THBF�+2 S2Mxm D2 TQp�ʈQp�M� x� M2D#2xT2ÍMÿDȒő �THBF�+B T`Q m+?Qp�p�Mő
m/�HQbiő- � M� iûiQ BM7Q`K�+B bB ?Q/Mÿ x�FH�/�X h�iQ �THBF�+2 D2 pvpBMmi�
D2M D�FQ r2#Qp� �THBF�+2 � �THBF�+2 T`Q KQ#BHMő QT2`�ÍMő bvbiûKv �M@
/`QB/ � BPaX J� TǼBxTɩbQ#Bi2HMɷ px?H2/ TQx�/ő � i2tiQpɷ+? 7QMiɩ � K�
bM�/Mû pFH�/�Mő Q#`�xFɩ TǼőKQ /Q i2timX SǼB Tb�Mő m/�HQbiB b2 i2ti �m@
iQK�iB+Fv mFH�/� � TQÍői� bHQp�X E m/�HQbi2K Hx2 TǼB/�p�i 7QiQ;`�}2
� HQF�+B- �H2 i�;v ÍB pB/2� TǼB/�p�i M2Hx2X

�THBF�+2 K� i�Fû TH�+2MQm p2`xB � iQ x� 09-NN KÿbőÍMÿ M2#Q 0RNXNN
x� `QFX o `QxȒőǼ2Mû p2`xB D2 TQ/TQ`Qp�Mɷ 2tTQ`i m/�HQbiő /Q S.6- Q#@
MQpQp�Mő m/�HQbiő x FQȒ2 ÍB M2mbi�H2 KQʈM� TQ/TQ`�X l iûiQ �THBF�+2
bB �H2 HB/û biÿʈmDő- ʈ2 Í�biQ M27mM;mD2 � b2F� b2 TǼB mFH�/�Mő m/�HQbiőX
l/�HQbiB Hx2 x �THBF�+2- D�F r2#Qpû i�F KQ#BHMő- b/őH2i b TǼ�i2HB TǼ2b 6�@
+2#QQF M2#Q 2K�BHX J2xB p2HFû M2pɷ?Q/v T�iǼő Q#Í�b pvbF�FmDő+ő `2FH�Kv
p �THBF�+BX (RN)

kSǼ2p2/2Mő bQm#Q`m /Q DBMû?Q 7Q`K�im- M2ʈ p D�FûK D2X

R3
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RX9X �M�Hɷx� FQMFm`2M+2

9X .B�`v Ĝ ?iiTb,ffrrr.r`Bi2/B�`v.+QK
�THBF�+2 .B�`v D2 /QbimTM� D�FQ r2#Qp� �THBF�+2 � �THBF�+2 T`Q KQ@
#BHMő QT2`�ÍMő bvbiûK �M/`QB/X o �THBF�+B Hx2 TǼB/�p�i m/�HQbiB TQmx2
b M�xp2K- /�i2K � TQTBbF2KX .Q TQTBbFm m/�HQbiB B M�xpm Hx2 pFH�/�i
2KQDBjX �THBF�+2 D2 x+2H� #2xTH�iM�- �H2 QT`QiB DBMɷK M2M�#őxő KMQ?Q
7mMF+ő- Fi2`û #v �THBF�+B Mÿ+Q TǼB/�Hv D�FQ iǼ2#� TǼB/�p�Mő 7QiQ;`�}ő-
i�;ɩ ÍB HQF�+2 F m/�HQbiB M2#Q KQʈMQbi bB xQ#`�xBi m/�HQbiB p F�H2M/�Ǽ@
MőK �M2#Q K�TQpûK xQ#`�x2MőX

oɷpQD�ǼB �THBF�+2 b2 bTőȒ2 x�KÿǼmDő M� pɷpQD KQ#BHMő �THBF�+2- F/2 bB Hx2
B KÿMBi #�`pm TQx�/ő � /�HȒőX o KQ#BHMő �THBF�+B D2 i�Fû M�bi�pBi2HMû
mTQxQ`MÿMő- �#v mʈBp�i2H M2x�TQKMÿH M�Tb�i m/�HQbi p /�Mɷ /2MX (ky)

8X .�v PM2 Ĝ ?iiTb,ff/�vQM2�TT.+QK
�THBF�+2 .�v PM2 D2 pvipQǼ2M� TQmx2 T`Q �TTH2 T`Q/mFiv- D2 i2/v F2
bi�ʈ2Mő M� KQ#BHMő QT2`�ÍMő bvbiûK BPa p �TT aiQ`2 � T`Q QT2`�ÍMő
bvbiûK K�+Pa p J�+ �TT aiQ`2X aHmʈ#� M2TQbFvimD2 r2#QpQm �THBF�+B-
+Qʈ Dő p2HKB m#ő`� M� TQmʈBi2HMQbiBX o iûiQ �THBF�+B Hx2 pvip�Ǽ2i m/�HQbiB
b TQmx2 D2/MQm 7QiQ;`�}ő � M2Hx2 TǼB/�p�i pB/2�- HQF�+B �MB i�;vX l/�HQbiB
Hx2 pv2tTQ`iQp�i /Q `ɩxMɷ+? 7Q`K�iɩ Ĝ S.6- CaPL- ÍBbiɷ i2tiX

�THBF�+2 K� B TH�+2MQm p2`xB- Fi2`� K� M�pő+ iK�pɷ `2ʈBK- TǼB/�p�Mő
xpmFQpɷ+? biQT F m/�HQbi2K- F`2bH2Mő TQKQ+ő �TTH2 T2M+BH- � TQ/TQ`m
pő+2 7QiQ;`�}ő m m/�HQbiBX *2M� TH�+2Mû p2`x2 D2 0k-Nk KÿbőÍMÿX (kR)

eX 6Bp2 JBMmi2 CQm`M�H Ĝ ?iiTb,ffrrrXBMi2HHB;2Mi+?�M;2X+QKf
6Bp2 JBMmi2 CQm`M�H D2 �THBF�+2 TQmx2 T`Q KQ#BHMő QT2`�ÍMő bvbiûK �M@
/`QB/ � BPaX h�iQ �THBF�+2 bHQmʈő F x�xM�K2M�p�Mő m/�HQbiő- �H2 pő+2
b2 x�KÿǼmD2 M� TH�MQp�Mő #m/Qm+ő+? m/�HQbiőX E m/�HQbi2K Hx2 TǼB/�@
p�i TQmx2 7QiQ;`�}2X o �THBF�+B D2 KQʈMû M�bi�pBi mTQxQ`MÿMő M� `�MQ
� p2Í2`- �#v bB mʈBp�i2H M�TH�MQp�H bpɩD /2MX oȒ2 Hx2 x �THBF�+2 pv2tTQ`@
iQp�i /Q S.6 7Q`K�imX �THBF�+2 D2 TH�+2M� D2/MQ`�xQpɷK TQTH�iF2K
09-NNX (kk)

dX .B�`Q Ĝ ?iiTb,ff/B�`Q�TT.+QK
.B�`Q D2 +2HF2K `QxȒőǼ2M� �THBF�+2 TQ/TQ`mDő+ő r2#Qpû `Qx?`�Mő � QT2@
`�ÍMő bvbiûKv BPa � �M/`QB/X l m/�HQbiő Hx2 TǼB/�p�i FHőÍQp� bHQp�- M2Q@
K2x2Mɷ TQÍ2i 7QiQ;`�}ő � HQF�+BX l/�HQbiB Hx2 Ǽ�/Bi /Q bHQʈ2F- TQKQ+ő
Fi2`ɷ+? T�F Hx2 pv?H2/�p�i � HûT2 m/�HQbiB bi`mFim`Qp�iX ov?H2/�p�i
p m/�HQbi2+? i�Fû Hx2 x� TQKQ+B /�i�- HQF�+2 U� DBʈ xKőMÿMɷ+? bHQʈ2FVX
l/�HQbiB Hx2 D2/MQ/mȒ2 b/őH2i B HB/2K- Fi2Ǽő �THBF�+B M2TQmʈőp�Dő � M2K�Dő
p Mő ȹÍ2iX

javK#QH pvD�/ǼmDő+ő �Fim�HMő M�H�/m ÍB TQ+Biv

RN
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RX �M�Hɱx�

o �THBF�+B b2 M�+?�x2Dő `2FH�Kv- �H2 D2 x/2 B TH�+2M� p2`x2- p2 Fi2`û
M2DbQm `2FH�Kv � TH�iő b2 x� MB D2/MQ`�xQpɷ TQTH�i2F 08-NNX SH�+2M�
p2`x2 T�F TǼBM�Ȓő M�pő+ 2tTQ`iQp�Mő m/�HQbiő /Q S.6- hsh- .P*s ÍB
bvM+?`QMBx�+B TQKQ+ő +HQm/Qpɷ+? bHmʈ2#X (kj)

o M�bH2/mDő+őK i�#mHFQpûK TǼ2?H2/m RXR b2 M�+?�xő TQ`QpM�Mő pɷȒ2 xKőMÿMɷ+?
�THBF�+ő Q/ FQMFm`2M+2X �#v #vH� i�#mHF� pő+2 TǼ2?H2/M�- #m/Qm x/2 TǼ2/2@
pȒőK TQ`QpM�Mv pH�biMQbiB �THBF�+ő #2x T`ûKBQpɷ+? `QxȒőǼ2MőX 6mMF+2- Fi2`û
DbQm p �THBF�+B DBMû TQ x�TH�+2Mő T`ûKBQpû p2`x2 DbQm QxM�Í2Mv xM�F2K ” “Xo TQbH2/MőK Ǽ�/Fm i�#mHFv DbQm bm#D2FiBpMÿ b2Ǽ�x2Mv �THBF�+2 TQ/H2 iQ?Q- D�F
KQ+ FQMFm`mDő �THBF�+B CQm`M�H Q/ R /Q d UR @ M2Dpő+2- d @ M2DKûMÿVX PT2`�ÍMő
bvbiûK �M/`QB/ D2 p i�#mH+2 xF`�+2M M� �M/ � QT2`�ÍMő bvbiûK qBM/Qrb M�
qBMX

oɷbH2/F2K iûiQ �M�Hɷxv D2- ʈ2 pÿiȒBM� 2tBbimDő+ő+? �THBF�+ő M2K� 7mMF+2- Fi2`û
K� ÍB #m/2 Kői �THBF�+2 CQm`M�HX h�iQ �THBF�+2 K� QT`QiB Qbi�iMőK �THBF�+őK
KQʈMQbi bB BKTQ`iQp�i m/�HQbi x 2ti2`Mő+? F�H2M/�Ǽɩ ÍB bB m/�HQbiB xQ#`�xBi M�
K�Tÿ M2#Q p F�H2M/�ǼB � iQ pȒ2 p #2xTH�iMû p2`xBX .�HȒő pɷ?Q/Qm QT`QiB Qbi�i@
MőK �THBF�+őK D2 KQʈMQbi bB QxM�ÍQp�i p m/�HQbi2+? QbQ#v- TQKQ+ő Fi2`ɷ+?
bB T�F Hx2 m/�HQbiB HûT2 Q`;�MBxQp�iX oɷ?Q/Qm iûiQ �THBF�+2 D2 Í2bFɷ D�xvF-
Fi2`ɷK Qbi�iMő �THBF�+2 M2/BbTQMmDő M2#Q TǼB/�p�Mő HB#QpQHMɷ+? TǼőHQ? UM�TǼő@
FH�/ 7QiQ;`�}2- /QFmK2MivVX

ky



RX9X
�
M�Hɷx�

FQMFm`2M+2

CQm`M2v .B�`BmK S2Mxm .B�`v .�v PM2 6Bp2 JBMmi2 .B�`Q

q2#Qp� �THBF�+2 �LP L1 �LP �LP L1 L1 �LP
JQ#BHMő �THBF�+2 �M/- BPa qBM- �M/ �M/- BPa �M/ BPa �M/- BPa �M/- BPa

.2bFiQTQp� �THBF�+2 �LP �LP L1 L1 �LP L1 L1
SǼB/�Mő 7QiQ;`�}ő �LP �LP �LP L1 TQmx2 D2/M� �LP M2QK2x2Mÿ

SǼB/�Mő i�;ɩ �LP �LP L1 L1 �LP L1 �LP
SǼB/�Mő pB/2� L1 L1 L1 L1 L1 L1 L1
SǼB/�Mő �m/B� L1 �LP L1 L1 L1 L1 L1
SǼB/�Mő HQF�+2 L1 �LP �LP L1 �LP L1 �LP
ov?H2/�p�Mő L1 �LP �LP �LP �LP L1 �LP

_2FH�Kv p �THBF�+B L1 L1 �LP L1 L1 L1 �LP 
1tTQ`i m/�HQbiő L1 �LP L1 L1 L1 �LP L1 

E�H2M/�ǼQpû xQ#`�x2Mő L1 L1 L1 L1 �LP �LP L1
J�T� L1 �LP L1 L1 L1 L1 L1

PxM�ÍQp�Mő QbQ# L1 L1 L1 L1 L1 L1 L1
Ì2bFɷ D�xvF L1 L1 L1 L1 L1 L1 L1
SH�+2M� p2`x2 0k-9NfKÿbő+ L1 09-NNfKÿbő+ L1 0k-NkfKÿbő+ 09-NNfD2/MQm 08-NN

a2Ǽ�x2Mő RX jX eX 9X 8X dX kX
h�#mHF� RXR, SQ`QpM�Mő 7mMF+ő FQMFm`2MÍMő+? �THBF�+őX SQxM, �M/ xM�K2M� �M/`QB/ � qBM xM�K2M� qBM/QrbXkR





E�TBiQH� k
L�p`?

SQ F�TBiQH2 x�#ɷp�Dő+ő b2 �M�HɷxQm �THBF�+2 D2 x/2 F�TBiQH� x�#ɷp�Dő+ő b2 M�@
p`?2K MQpû p2`x2 �THBF�+2X w� TQKQ+B p?Q/Mɷ+? /B�;`�Kɩ D2 x/2 TǼ2/bi�p2M
}M�HMő M�p`? �THBF�+2X

L2DT`p2 D2 TǼ2/bi�p2M� �`+?Bi2Fim`� �THBF�+2 � x D�Fɷ+? FQKTQM2Mi b2 bFH�/�X
SQiû D2 TǼ2/bi�p2M /�i�#�xQpɷ KQ/2H- Fi2`ɷ pv+?�xő x `QxȒőǼ2Mû?Q /QKûMQpû?Q
KQ/2Hm p b2F+B RXjXRXRX o /�i�#�xQpûK KQ/2Hm DbQm TQTb�Mv `Qx/őHv QT`QiB
TɩpQ/Mő p2`xB KQ/2HmX S`Q TQ+?QT2Mő x�Kÿ`ɩ D2 TQiû TQTb�M iǼő/Mő KQ/2H-
M� Fi2`ûK D2 /2KQMbi`Qp�M TǼőFH�/ M� pɷbH2/Mû �THBF�+BX L� FQM+B F�TBiQHv D2
TQTb�M D2Ȓiÿ KQ/2H FQKmMBF�+2- p2 Fi2`ûK D2 xQ#`�x2M b2Fp2MÍMő /B�;`�K T`Q
i2Miɷʈ TǼőFH�/X

A TǼ2b iQ- ʈ2 x�KɷȒH2Mû xKÿMv p �THBF�+B DbQm /Q+2H� `Qxb�?Hû- MQpɷ M�p`?
�THBF�+2 pv+?�xő x TǼ2/+?Qxő+? M�p`?ɩ- Fi2`û #vHv pvipQǼ2Mv /Ǽőp2 TǼB T`�+B
M� iQKiQ T`QD2FimX S`QiQ DbQm x/2 xQ#`�xQp�Mv Q#`�xFv b /B�;`�Kv bQmpBb2Dő+ő
TQmx2 b2 xKÿM�KB p T`ɩ#ÿ?m #�F�H�ǼbFû T`�+2- M2#Qȣ M�p�xmDő DBʈ M� 2tBbimDő+ő
/B�;`�KvX

kXR �`+?Bi2Fim`�
�`+?Bi2Fim`� D2 M�p`ʈ2M� D�FQ iǼőp`bip� Jo* UJQ/2H@oB2r@*QMi`QHH2`V �`+?B@
i2Fim`�- T`Q L2ii2 7`�K2rQ`F b2 D2/M� Q JoS UJQ/2H@oB2r@S`2b2Mi2`V- � #vH�
DBʈ TQTb�M� p b2F+B RXkX EQKmMBF�+2 K2xB D2/MQiHBpɷKB p`bip�KB D2 x�DBȒiÿM�
TQKQ+ő `Qx?`�Mő BMi2`7�+2bX h�FiQ xpQH2M� �`+?Bi2Fim`� mKQʈMő Q//ÿH2Mɷ
pɷpQD D2/MQiHBpɷ+? FQKTQM2Mi #2x MmiMû xM�HQbiB +2Hû bi`mFim`v �THBF�+2X C2
iőK x�`Qp2ƚ mH2?Í2M� pɷKÿM� ÍB `QxȒőǼ2Mő D2/MQiHBpɷ+? FQKTQM2MiX

o iûiQ b2F+B DbQm TQTb�Mv p`bipv �THBF�+2X S`Q H2TȒő TǼ2/bi�p2Mő D2 x/2 TǼB/�M
Q#`�x2F kXR b /B�;`�K2K- Fi2`ɷ /�MQm �`+?Bi2Fim`m xQ#`�xmD2X

kj



kX L{p`?

Presentation layer
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Managers

Data layer

Entities DAO
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PresentersTemplates

P#`�x2F kXR, L�p`? �`+?Bi2Fim`v

kXRXR S`2x2Mi�ÍMő p`bip�
S`2x2Mi�ÍMő p`bip� xT`�+Qp�p� TQʈ�/�pFv Q/ mʈBp�i2H2 � xQ#`�xmD2 Km TǼő@
bHmȒMɷ Q#b�?X S`Q xT`�+Qp�Mő mʈBp�i2HbFɷ+? �F+ő FQKmMBFmD2 T`2x2Mi�ÍMő p`bip�
b HQ;B+FQm p`bipQm TQKQ+ő `Qx?`�MőX hviQ TQʈ�/�pFv DbQm HQ;B+Fû p`bipÿ TǼ2@
/�Mv #2x Q?H2/m M� FQMF`ûiMő M�p`? T`2x2Mi�ÍMő p`bipv- x/� D/2 Q r2#QpQm ÍB
KQ#BHMő �THBF�+BX S`2x2Mi�ÍMő p`bip� b2 bFH�/� x M�bH2/mDő+ő+? #�HőÍFɩ,

6`QMiJQ/mH2 Ĝ 6`QMiJQ/mH2 D2 #�HőÍ2F- Fi2`ɷ Q#b�?mD2 p2ȒF2`û #�HőÍFv- bi�@
`�Dő+ő b2 Q T`2x2Mi�ÍMő p`bipm r2#Qpû �THBF�+2X

S`2b2Mi2`b Ĝ #�HőÍ2F T`2b2Mi2`b- Q#b�?mD2 iǼő/v- Fi2`û #m/Qm xT`�@
+Qp�p�i /Qi�xv mʈBp�i2H2X hǼő/v FQKmMBFmDő b HQ;B+FQm p`bipQm T`Q
xőbF�Mő Q/TQpÿ/ő M� mʈBp�i2Hɩp /Qi�xX SQKQ+ő iÿ+?iQ BM7Q`K�+ő pv@
;2M2`mD2 TǼőbHmȒMɷ T`2b2Mi2` Ȓ�#HQMm- Fi2`Qm p`�iő D�FQ ;`�}+Fɷ
pɷbimTX GQ;B+Fû p`bipÿ #m/Qm x�`Qp2ƚ x iÿ+?iQ iǼő/ TQbőH�Mv p2Ȓ@
F2`û BM7Q`K�+2 Q xKÿM�+? T`Qp2/2Mɷ+? mʈBp�i2H2KX

h2KTH�i2b Ĝ #�HőÍ2F i2KTH�i2b M2#QHB Ȓ�#HQMv- Fi2`û pvmʈőp�Dő G�ii2 (d)
Ȓ�#HQM- DbQm TQmʈBiû F pv;2M2`Qp�Mő TǼőbHmȒMɷ+? bi�iB+Fɷ+? bi`�M2F

k9



kXRX �`+?Bi2Fim`�

xQ#`�x2Mɷ+? mʈBp�i2HBX E�ʈ/� Ȓ�#HQM� Q#b�?mD2 `QxTBb pȒ2+? 2H2@
K2Miɩ- bivHɩ � m`ÍmD2 D2DB+? mKőbiÿMő M� bi`�M+2X

_2biJQ/mH2 Ĝ #�HőÍ2F _2biJQ/mH2- Fi2`ɷ b2 bi�`� Q T`2x2Mi�ÍMő p`bipm KQ@
#BHMő �THBF�+2X

_2bQm`+2b Ĝ `2bQm`+2b D2 #�HőÍ2F- p2 Fi2`ûK b2 M�+?�x2Dő iǼő/v- Fi2`û
BKTH2K2MimDő _1ah �SA �THBF�+2- Fi2`û KQ?Qm pvmʈői iǼ2iő bi`�Mv
T`Q pvip�Ǽ2Mő � xőbF�p�Mő Q#D2FiɩX h2MiQ #�HőÍ2F Q#b�?mD2 iǼő/v-
Fi2`û Q#bHm?mDő >hhS U>vT2`i2ti h`�Mb72` S`QiQ+QHV `2[m2biv x�@
bőH�Mû iǼ2iőKB bi`�M�KB TǼ2b r2#Qpû bHmʈ#vX E�ʈ/� iǼő/� b2 bi�`�
Q D2/2M `2bQm`+2- M2#QHB Q#D2Fi- b2 Fi2`ɷK +?+2 pQH�Dő+ő MÿD�FɷK
xTɩbQ#2K K�MBTmHQp�iX 6mMFÍMÿ iviQ iǼő/v Q/TQpő/�Dő iǼő/�K
T`2b2Mi2`bX

kXRXk GQ;B+F� p`bip�
"�HőÍFv iûiQ p`bipv ipQǼő HQ;BFm +2Hû �THBF�+2X C�FûFQHBp bHQʈBiÿDȒő ȹFQMv- Fi2`û
D2 TQiǼ2#� p �THBF�+B T`Qpûbi- DbQm T`Qp�/ÿMv x/2X GQ;B+F� p`bip� ipQǼő K2@
xBp`bipm K2xB T`2x2Mi�ÍMő � /�iQpQm p`bipQm- b2 Fi2`ɷKB FQKmMBFmD2 TQKQ+ő
`Qx?`�MőX h�iQ p`bip� K� M� bi�`QbiB #�HőÍFv,

J�M�;2`b Ĝ #�HőÍ2F K�M�;2`b Q#b�?mD2 iǼő/v- Fi2`û xT`QbiǼ2/FQp�p�Dő FQKm@
MBF�+B K2xB T`2x2Mi�ÍMő � /�iQpQm p`bipQm � x�`Qp2ƚ b2 bi�`�Dő Q #mbBM2bb
HQ;BFm �THBF�+2X

*mbiQK p2M/Q` Ĝ #�HőÍ2F +mbiQK p2M/Q` D2 #�HőÍ2F- p2 Fi2`ûK b2 M�+?�@
x2Dő FQKTQM2Miv x 2ti2`Mő+? T`QD2Fiɩ- Fi2`û M2Hx2 bi�?MQmi x� TQKQ+B
*QKTQb2`mX

a2+m`Biv Ĝ #�HőÍ2F b2+m`Biv D2 #�HőÍ2F Q#b�?mDő+ő iǼő/v- Fi2`û K�Dő M� bi�`Qbi
�mi2MiBx�+B- �miQ`Bx�+B � FQMi`QHm TǼőbimTɩ mʈBp�i2H2X

kXRXj .�iQp� p`bip�
.�iQp� p`bip� Q#b�?mD2 iǼő/v- Fi2`û mKQʈƚmDő T`Qp�/ÿi *_l. QT2`�+2 M�/ /�@
iQpɷK ȹHQʈBȒiÿKX o`bip� x�`Qp2ƚ /2}MmD2 `Qx?`�Mő- Fi2`û mKQʈMő HQ;B+Fû p`bipÿ
iviQ QT2`�+2 T`Qp�/ÿiX h�iQ p`bip� b2 bFH�/� x M�bH2/mDő+ő+? #�HőÍFɩ,

1MiBiB2b Ĝ 2MiBiB2b D2 #�HőÍ2F- Fi2`ɷ Q#b�?mD2 p2ȒF2`û 2MiBiv- b2 Fi2`ɷKB
�THBF�+2 T`�+mD2X h2MiQ #�HőÍ2F TQmʈőp�Dő p2ȒF2`û #�HőÍFv- Fi2`û T`�+mDő
b /�iv x /�iQpû?Q ȹHQʈBȒiÿ- pÍ2iMÿ p`bipv T`2x2Mi�ÍMőX hǼő/v Q#b�?mDő
/2}MB+B- K2iQ/v � bT2+B}F�+B- D�F b2 K� FQMF`ûiMő iǼő/� K�TQp�i M�
i�#mHFv p /�i�#�xBX

.�P Ĝ #�HőÍ2F /�Q Q#b�?mD2 iǼő/v FQKmMBFmDő+ő b FQMF`ûiMőK /�iQpɷK ȹHQ@
ʈBȒiÿKX

k8



kX L{p`?

kXk .�i�#�xQpɷ KQ/2H
.�i�#�xQpɷ KQ/2H D2 bi2DMÿ D�FQ /QKûMQpɷ KQ/2H xQ#`�x2M TQKQ+ő lJG(R)
/B�;`�KmX P/ /QKûMQpû?Q KQ/2Hm b2 /�i�#�xQpɷ HBȒő p iQK- ʈ2 Q#b�?mD2 FQM@
F`ûiMő BM7Q`K�+2 Q �i`B#mi2+?- pxi�xő+?- +Bxő+? FHőÍő+? � BKTH2K2Mi�+B /�i�#�x2X
JQ/2H TQK�?� T`Q;`�K�iQ`ɩK F H2TȒő Q`B2Mi�+B p /�Mû bi`mFimǼ2 �THBF�+2X
oȒ2+?Mv i�#mHFv K�Dő T`2}t ” D`n“- �#v #vHQ M� T`pMő TQ?H2/ TQxM�i- ʈ2 b2
D2/M� Q i�#mHFv T`Q �THBF�+B CQm`M�HX

o iûiQ F�TBiQH2 #m/Qm TQTb�Mv TQmx2 xKÿMv- Fi2`û #vHv T`Qp2/2Mv p `�K+B
#�F�H�ǼbFû T`�+2X w#vHû i�#mHFv M2#m/Qm pvbpÿiH2Mv- T`QiQʈ2 pÿiȒBM� DB+? D2
b�KQpvbpÿiHmDő+ő+?X L� KQ/2Hm M� Q#`�xFm kXk D2 xQ#`�x2M bi�p bi`mFim`v-
Fi2`ɷ D2 }M�HMő TQ T`Qp2/2Mő pȒ2+? xKÿMX

.�i�#�xQpɷ KQ/2H #vH bi2DMÿ D�FQ /QKûMQpɷ KQ/2H `QxȒőǼ2M TQmx2 Q T�` BM7Q`@
K�+őX >H�pMő xKÿMQm D2 TǼB/�Mő i�#mHFv D`nQbQ#�- Fi2`� D2 /ɩH2ʈBi� T`Q QxM�@
ÍQp�Mő � bT`�pQp�Mő QbQ# m m/�HQbiőX .`m?� p2HF� xKÿM� D2 p TǼB/�Mő i�#mHFv
D`ni2`Kb- Fi2`� TQbHQmʈő T`Q m+?Qp�Mő D2/MQiHBpɷ+? bKHmpMő+? TQ/KőM2F D�F
DBʈ #vHQ pvbpÿiH2MQ p b2F+B RXRX9X

SQiû DbQm TǼB/�Mv � Q/2#`�Mv MÿFi2`û �i`B#miv p TɩpQ/Mő+? i�#mHF�+?X SǼB/�M
#vH M�TǼőFH�/ �i`B#mi �/KBM � H�binHQ;BMnQM F i�#mH+2 D`nmb2`X S`Q i�@
#mHFm D`nT2`bQM #vH� TǼB/�M� p�x#� J�Mv@hQ@J�Mv K2xB i�#mHFQm D`nmb2`
� D`nT2`bQMX C�FQ /�HȒő #vH� TǼB/�M� `2Fm`xBpMő p�x#� PM2@hQ@J�Mv M�/ i�@
#mHFQm D`n2p2Mi- Fi2`� #m/2 Kői M� bi�`Qbi ?B2`�`+?BB m/�HQbiőX AKTH2K2Mi�+2
iûiQ p�x#v D2 TQTb�M� p /�HȒő F�TBiQH2X

kXj L�p`?Qpɷ KQ/2H iǼő/
h�iQ b2F+2 Q#b�?mD2 /2i�BHMő TQTBb �THBF�+2X CbQm x/2 /2i�BHMÿ TQTb�Mv ?QiQpû
iǼő/v- x2 Fi2`ɷ+? b2 �THBF�+2 bFH�/�- pÍ2iMÿ T`QKÿMMɷ+? � K2iQ/X L�xpv iǼő/-
bHQʈ2F � �i`B#miɩ Q/TQpő/�Dő M�xpɩK TQmʈBiɷ+? TǼőKQ p �THBF�+BX �THBF�+2
b2 bFH�/� x2 iǼő p`bi2pX C2/MQiHBpû p`bipv K2xB b2#Qm FQKmMBFmDő x� TQKQ+B
`Qx?`�MőX E�ʈ/� p`bip� D2 M�p`ʈ2M� i�F- �#v #vH� b+?QTM� T`�+Qp�i M2x�pBbH2
M� Qbi�iMő+?X

.B�;`�Kv iǼő/ DbQm D2/Mv x M2Dpő+2 TQmʈőp�Mɷ+? lJG /B�;`�Kɩ- xQ#`�xmDő+ő
Q#D2Fiv BKTH2K2MiQp�Mû p bvbiûKm � D2DB+? px�D2KMû p�x#vX (R) C2HBFQʈ M�@
p`?Qpɷ KQ/2H iǼő/ #vH DBʈ TQTb�M p `�K+B TǼ2/Kÿiɩ "A@aSR � "A@aSk- i�F
Q#`�xFv b /B�;`�Kv kXj- kX9 � kX8 #m/Qm x�KÿǼ2Mv TQmx2 M� MQpɷ
6`B2M/S`2b2Mi2`- Fi2`ɷ b2 bi�`� Q xQ#`�x2Mő- TǼB/�Mő- bK�x�Mő QbQ# � xT`�@
+Qp�Mő 7Q`KmH�Ǽ2 M� TǼB/�Mő QbQ#X

o2HF� Í�bi iǼő/ p �THBF�+B `QxȒBǼmD2 x�FH�/Mő Q#D2Fiv L2ii2 7`�K2rQ`Fm (j)-
T`QiQ M2DbQm iviQ Q#D2Fiv x�+?v+2Mv p /B�;`�K2+?- M2#Qȣ +őH2K D2 TQTb�i TQmx2
Ǽ2Ȓ2Mő �THBF�+2- MBFQHB FMB?Qp2M L2ii2 7`�K2rQ`FmX

ke



kXjX L�p`?Qpɷ KQ/2H iǼő/

jr_event

«column»
*PK event_id: INTEGER
 title: VARCHAR(50)
 description: TEXT
* date_from: DATE
*FK user_id: INTEGER

«FK»
+ FK_jr_event_jr_user(INTEGER)

«PK»
+ PK_jr_event(INTEGER)

jr_user

«column»
*PK user_id: INTEGER
* username: VARCHAR(255)
* name: VARCHAR(255)
* surname: VARCHAR(255)
* email: VARCHAR(255)
* password: VARCHAR(255)
* admin: BOOL
* blocked: BOOL
 blocked_on: DATETIME
 last_login_on: DATETIME
* created_on: DATETIME
 activated_on: DATETIME

«PK»
+ PK_jr_user(INTEGER)

jr_settings

«column»
*PK settings_id: INTEGER
 dafault_calendar_color: VARCHAR(50)
*FK user_id: INTEGER

«FK»
+ FK_jr_settings_jr_user(INTEGER)

«PK»
+ PK_jr_settings(INTEGER)

jr_calendar

«column»
*PK calendar_id: INTEGER
* name: VARCHAR(255)
* url: VARCHAR(255)
* color: VARCHAR(50)
* visible: TINYINT
*FK settings_id: INTEGER

«FK»
+ FK_jr_calendar_jr_settings(INTEGER)

«PK»
+ PK_jr_calendar(INTEGER)

jr_location

«column»
*PK location_id: INTEGER
* name: VARCHAR(255)
 address: VARCHAR(255)
 latitude: VARCHAR(255)
 longitude: VARCHAR(255)
* created_on: DATETIME
*FK event_id: INTEGER

«FK»
+ FK_jr_location_jr_event(INTEGER)

«index»
+ IXFK_jr_location_jr_event(INTEGER)

«PK»
+ PK_jr_location(INTEGER)

jr_tag

«column»
*PK tag_id: INTEGER
* name: VARCHAR(100)
* created_on: DATETIME

«PK»
+ PK_jr_tag(INTEGER)

jr_attachment

«column»
*PK attachment_id: INTEGER
* name: VARCHAR(255)
 format: VARCHAR(50)
 size: INTEGER
* filename: VARCHAR(255)
* created_on: DATETIME
*FK event_id: INTEGER

«FK»
+ FK_jr_attachment_jr_event(INTEGER)

«PK»
+ PK_jr_attachment(INTEGER)

jr_person

«column»
*PK person_id: INTEGER
* name: VARCHAR(255)
 email: VARCHAR(255)
 created_on: DATETIME(4)
 event_id: INTEGER
*FK user_id: INTEGER

«FK»
+ FK_jr_person_jr_user(INTEGER)

«PK»
+ PK_jr_person(INTEGER)

jt_event_tag

«column»
*pfK tag_id: INTEGER
*pfK event_id: INTEGER

«FK»
+ FK_event_tag_event(INTEGER)
+ FK_event_tag_tag(INTEGER)
+ FK_has_event(INTEGER)
+ FK_has_tag(INTEGER)

«PK»
+ PK_event_tag(INTEGER, INTEGER)

jr_event_person

«column»
*pfK event_id: INTEGER
*pfK person_id: INTEGER

«FK»
+ FK_jr_event_person_jr_event(INTEGER)
+ FK_jr_event_person_jr_person(INTEGER)
+ IXFK_jr_event_person_jr_event(INTEGER)
+ IXFK_jr_event_person_jr_person(INTEGER)

«PK»
+ PK_jr_event_person(INTEGER, INTEGER)

jr_terms

«column»
*PK terms_id: INTEGER
* text_cs: TEXT
* text_en: TEXT
* date_from: DATE
* visible: BOOL
* created_on: DATETIME

«PK»
+ PK_jr_terms(INTEGER)

1

(user_id = user_id)

1

0..*

(tag_id = tag_id)

1
0..*

(event_id = event_id)

1

0..*

(user_id = user_id)

1

0..*

(user_id = user_id)

1

0..*

(event_id = event_id)

1

0..*

(person_id = person_id)

1

0..*

(settings_id = settings_id)1

0..1

(event_id = event_id)

1

0..*

(event_id = event_id)

1

P#`�x2F kXk, .�i�#�xQpɷ KQ/2H �THBF�+2
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kX L{p`?

«interface»
interfaces::IUserManager

+ getUser(int): User
+ getUserByEmail(string): User
+ getUserByUsername(string): User
+ getUsers(): Array Collection
+ removeUser(int): void
+ saveUser(User): void
+ updateUser(User): void

FriendPresenter

# personManager: IPersonManager
# userManager: IUserManager

+ __construct(IUserManager, IPersonManager): void
+ actionRemove(int): void
+ addPersonFormSucceeded(Form, ArrayHash): void
# beforeRender(): void
# createComponentAddPersonForm(): Form
+ renderList(): void
# startup(): void

BasePresenter

+ locale: \Kdyby\Translation\LocaleResolver\LocaleResolver
+ translator: \Kdyby\Translation\Translator
+ translatorSession: \Kdyby\Translation\LocaleResolver\SessionResolver

+ handleChangeLocale(): void
# startup(): void

«interface»
interfaces::IPersonManager

+ getPerson(int): Person
+ getPersons(int): Array Collection
+ removePerson(int): void
+ savePerson(Person): void
+ updatePerson(Person): void

1
eventManager

1

1

attachmentManager1

1

eventBuilder

1

1

userBuilder
1

1

personManager

1

1

tagManager
1

«use»

«use»

1

tagManager

1

1

calendarManager

1

1

userManager

1

P#`�x2F kXj, hǼő/Mő KQ/2H b2 x�KÿǼ2MőK M� T`2x2Mi�ÍMő p`bipm

kXjXR "�b2S`2b2Mi2`

"�b2S`2b2Mi2` D2 `Q/BÍ pȒ2+? S`2b2Mi2`ɩ p �THBF�+B- Fi2`ɷ Q#b�?mD2 Í�biQ
TQmʈőp�Mû K2iQ/vX � i�Fû T`Q Ȓ�#HQMm TǼBT`�pmD2 T`QKÿMMû- Fi2`û b2 TQmʈőp�Dő
p F�ʈ/û Ȓ�#HQMÿX J2iQ/� bi�`imTUV QpÿǼmD2 TǼ2/ T`Qp2/2MőK �F+2 TQiQKF�-
x/� K� mʈBp�i2H /Qbi�i2ÍMû QT`�pMÿMő T`Q T`Qp2/2Mő /�Mû �F+2X C2Ȓiÿ b2 x/2
M�Hûx� K2iQ/� ?�M/H2*?�M;2GQ+�H2U0HQ+�H2V- Fi2`� b2 bTQH2ÍMÿ b2 iǼ2KB
T`QKÿMMɷKB HQ+�H2- i`�MbH�iQ` � i`�MbH�iQ`a2bbBQM bi�`� Q xKÿMm D�xvF�
p `�K+B +2Hû �THBF�+2X
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kXjX L�p`?Qpɷ KQ/2H iǼő/

«interface»
interfaces::IUserManager

+ getUser(int): User
+ getUserByEmail(string): User
+ getUserByUsername(string): User
+ getUsers(): Array Collection
+ removeUser(int): void
+ saveUser(User): void
+ updateUser(User): void

«interface»
interfaces::IUserDAO

+ getUser(int): User
+ getUserByEmail(string): User
+ getUserByUsername(string): User
+ getUsers(): Array Collection
+ removeUser(int): void
+ saveUser(User): void
+ updateUser(User): void

PersonManager

- personDao: IPersonDao

+ getPerson(int): Person
+ getPersons(int): Array Collection
+ removePerson(int): void
+ savePerson(Person): void
+ updatePerson(Person): void

«interface»
interfaces::IPersonManager

+ getPerson(int): Person
+ getPersons(int): Array Collection
+ removePerson(int): void
+ savePerson(Person): void
+ updatePerson(Person): void

«interface»
interfaces::IPersonDAO

+ getPerson(int): Person
+ getPersons(int): Array Collection
+ removePerson(int): void
+ savePerson(Person): void
+ updatePerson(Person): void

UserManager

+ getUser(int): User
+ getUserByEmail(string): User
+ getUserByUsername(string): User
+ getUsers(): ArrayCollection
+ removeUser(int): void
+ saveUser(User): void
+ updateUser(User): void

1

calendarDao

1

1

userDAO

1

1

personDAO

1

1

parser

1

1

locationDao

1

P#`�x2F kX9, hǼő/Mő KQ/2H b2 x�KÿǼ2MőK M� HQ;B+FQm p`bipm

kXjXk 6`B2M/S`2b2Mi2`

6`B2M/S`2b2Mi2` D2 iǼő/�- Fi2`� `QxȒBǼmD2 "�b2S`2b2Mi2` � bi�`� b2 Q pvip�@
Ǽ2Mő- mT`�pQp�Mő- xQ#`�x2Mő � K�x�Mő QbQ#X P#b�?mD2 K2iQ/m `2M/2`GBbiUV
bi�`�Dő+ő b2 Q pvipQǼ2Mő bi`�MFv b2 b2xM�K2K QbQ#X SQiû DbQm x/2 /pÿ K2iQ/v-
+`2�i2*QKTQM2Mi�//S2`bQM6Q`KUV � �//S2`bQM6Q`Kam++2/2/UV- Fi2`û b2
bi�`�Dő Q pvipQǼ2Mő 7Q`KmH�Ǽ2 � xT`�+Qp�Mő /�i x Mÿ?QX C�FQ TQbH2/Mő D2 x/2
K2iQ/� �+iBQM_2KQp2UV T`Q bK�x�Mő QbQ#vX

kN



kX L{p`?

DbUserDAO

+ getUser(int): User
+ getUserByEmail(string): User
+ getUserByUsername(string): User
+ getUsers(): Array Collection
+ removeUser(int): void
+ saveUser(User): void
+ updateUser(User): void

«interface»
interfaces::ICalendarDAO

+ getCalendar(int): Calendar
+ removeCalendar(int): void
+ saveCalendar(Calendar): void
+ updateCalendar(Calendar): void

«interface»
interfaces::ILocationDAO

+ removeLocation(int): void

DbPersonDAO

+ getPerson(int): Person
+ getPersons(int): Array Collection
+ removePerson(int): void
+ savePerson(Person): void
+ updatePerson(Person): void

«interface»
interfaces::IPersonDAO

+ getPerson(int): Person
+ getPersons(int): Array Collection
+ removePerson(int): void
+ savePerson(Person): void
+ updatePerson(Person): void

BaseDAO

+ EntityManager: \Kdyby\Doctrine\EntityManager

+ __construct(EntityManager): void

«interface»
interfaces::IUserDAO

+ getUser(int): User
+ getUserByEmail(string): User
+ getUserByUsername(string): User
+ getUsers(): Array Collection
+ removeUser(int): void
+ saveUser(User): void
+ updateUser(User): void

P#`�x2F kX8, hǼő/Mő KQ/2H b2 x�KÿǼ2MőK M� /�iQpQm p`bipm

kXjXj S2`bQMJ�M�;2`

h�iQ iǼő/� T`Q QbQ#v M2/ÿH� ʈ�/Mû pɷTQÍiv- TQmx2 xT`QbiǼ2/FQp�p� FQKmMBF�+B
K2xB iǼő/�KB 6`B2M/S`2b2Mi2` � .#S2`bQM.�P T`Q 2MiBim S2`bQMX

kXjX9 .#S2`bQM.�P

o �THBF�+B bHQmʈő pȒ2+?Mv .�P iǼő/v F K�MBTmH�+B b /�i�#�xő x� TQKQ+B FMB?QpMv
.Q+i`BM2 k (8)X C2HBFQʈ pȒ2+?Mv .�P iǼő/v K�Dő bT2+B}FQp�Mɷ bpɩD BMi2`7�+2-
M2Mő T`Q#HûK `QxȒőǼBi ÍB xKÿMBi MvMÿDȒő xTɩbQ# T`�+2 b /�iv- #m/2@HB iQiQ `Qx@
?`�Mő /Q/`ʈ2MQX E�ʈ/� .�P iǼő/� `QxȒBǼmD2 "�b2.�P iǼő/m- Fi2`� p FQMbi`mFiQ`m
Q#/`ʈő 1MiBivJ�M�;2`- x� D2?Qʈ TQKQ+B K�MBTmH�+2 b /�iv T`Q#ő?�X

jy



kX9X JQ/2H FQKmMBF�+2

kXjX8 lb2`J�M�;2`
hǼő/� lb2`J�M�;2` b2 bi�`� Q FQKmMBF�+B b iǼő/Qm .#lb2`.�P � bHQmʈő T`Q xőb@
F�Mő mʈBp�i2H2fmʈBp�i2Hɩ TQ/H2 B/- mb2`M�K2 M2#Q 2K�BHX h�Fû Q#b�?mD2 K2@
iQ/v b�p2lb2`UV- mT/�i2lb2`UV- `2KQp2lb2`UV- Fi2`û bHQmʈő T`Q mHQʈ2Mő
MQpû?Q mʈBp�i2H2- mT`�p2Mő ÍB bK�x�Mő bi�p�Dő+ő?Q mʈBp�i2H2X

kXjXe .#lb2`.�P
hǼő/� .#lb2`.�P- bi2DMÿ D�FQ iǼő/� .#S2`bQM.�P- bHQmʈő F K�MBTmH�+B b mʈBp�@
i2HbFɷKB /�iv K2xB �THBF�+ő � /�i�#�xő x� TQKQ+B .Q+i`BM2 k FMB?QpMvX S`Q
xőbF�Mő mʈBp�i2HbFɷ+? /�i 2tBbimD2 pő+2 7mMF+ő- Fi2`û xőbF�p�Dő � mT`�pmDő /�i�
TQ/H2 `ɩxMɷ+? T�`�K2i`ɩ pBx iǼő/� lb2`J�M�;2` kXjX8X

kXjXd "�b2.�P
hǼő/m "�b2.�P `QxȒBǼmD2 F�ʈ/� .�P iǼő/� �THBF�+2X o iûiQ iǼő/ÿ b2 pvipQǼő
BMbi�M+2 1MiBivJ�M�;2`- bi�`�Dő+ő b2 Q K�MBTmH�+B /�i x� TQKQ+B FMB?QpMv
.Q+i`BM2 kX

kX9 JQ/2H FQKmMBF�+2
S`Q ȹTHMû TǼ2/bi�p2Mő �`+?Bi2Fim`v D2 x/2 KQ/2H FQKmMBF�+2 M� Q#`�xFm kXe-
Fi2`ɷ D2 xM�xQ`MÿM x� TQKQ+B lJG b2Fp2MÍMő?Q /B�;`�Km (R)X L� /B�;`�Km
D2 x�+?v+2M bi2DMɷ TǼőT�/ D�FQ p L�p`?QpûK KQ/2Hm iǼő/ kXj- � iQ ”SǼB/�MőQbQ#v“X S`ɩ#ÿ? iQ?QiQ T`Q+2bm D2 M�bH2/mDő+ő,

RX lʈBp�i2H �THBF�+2 TǼBbiQmTő M� bi`�MFm ”a2xM�K TǼ�i2H“X

kX hőK b2 p2 iǼő/ÿ 6`B2M/S`2b2Mi2` x�pQH� K2iQ/� `2M/2`GBbiUV- Fi2`�
x�pQH� K2iQ/m ;2iS2`bQMbUmb2`A/V x2 iǼő/v S2`bQMJ�M�;2`- Fi2`� xőbF�
x�xM�K Q QbQ#�+? x2 iǼő/v .#S2`bQM.�PX hviQ QbQ#v DbQm TǼ2/�Mv xT�iFv
K2iQ/ÿ `2M/2`GBbiUVX

jX w�`Qp2ƚ b2 pvipQǼő 7Q`KmH�Ǽ +`2�i2*QKTQM2Mi�//S2`bQM6Q`KUV T`Q TǼB@
/�p�Mő � ȹT`�pm QbQ#X aTQH2ÍMÿ b2 b2xM�K2K QbQ# pvF`2bHő /�i� /Q Ȓ�@
#HQMvX

9X lʈBp�i2H TQiû p2 7Q`KmH�ǼB pvTHMő /�i� Q TǼB/�p�Mû QbQ#ÿ � 7Q`KmH�Ǽ mHQʈő
UQ/2ȒH2VX

8X lHQʈ2MőK 7Q`KmH�Ǽ2 b2 x�pQH� �//S2`bQM6Q`Kam++22/2/U7Q`K- p�Hm2bV
K2iQ/�- Fi2`� b2 bi�`� Q xT`�+Qp�Mő 7Q`KmH�Ǽ2X
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kX L{p`?

eX o iûiQ K2iQ/ÿ b2 xFQMi`QHmD2- x/� i�iQ QbQ#� D2 MQp� M2#Q b2 D2/M�
Q QbQ#m- Fi2`� DBʈ 2tBbimD2 � im/őʈ D2 TQmx2 mT`�pQp�M�X hQ b2 xDBbiő pQH�@
MőK K2iQ/v ;2iS2`bQMUT2`bQMA/V- Fi2`� p`�iő 2tBbimDő+ő QbQ#m- TQFm/
DBʈ 2tBbimD2X

dX SQFm/ QbQ#� M22tBbimD2- D2/M� b2 Q TǼB/�p�Mő MQpû QbQ#vX ovipQǼő b2 MQp�
BMbi�M+2 iǼő/v S2`bQM- Fi2`û b2 TQKQ+ő b2i K2iQ/ TǼB/�Dő /�i� Q QbQ#ÿ
D�FQ M�x2p- 2K�BH- /�imK pvipQǼ2Mő � mʈBp�i2H- Fi2`ɷ DB pH�biMőX SQiû D2
QbQ#� mHQʈ2M� /Q /�i�#�x2 TQKQ+ő K2iQ/v b�p2S2`bQMUT2`bQMVX

3X SQFm/ QbQ#� DBʈ 2tBbimD2- TQmx2 b2 Dő xKÿMő M�x2p � 2K�BH M� /�i� x�/�M�
p2 7Q`KmH�ǼB � mHQʈő b2 x� TQKQ+B K2iQ/v mT/�i2S2`bQMUT2`bQM1tBbibVX

NX LvMő D2 mʈBp�i2H TǼ2bKÿ`Qp�M M� bi2DMQm bi`�MFm TQmx2 b MQpÿ TǼB/�MQm@
fmT`�p2MQm QbQ#QmX � T`Q+2b TǼB/�Mő QbQ#v D2 mFQMÍ2MX

jk



kX9X JQ/2H FQKmMBF�+2

User

friendPresenter:
FriendPresenter

personManager:
PersonManager

personDao:
DbPersonDAO

person:
Person

userManager:
UserManager

securite:
Nette/Security

userDao:
DbUserDAO

person:
Person

Uživatel přistoupí na 
stránku /friend, tím 
se zavolá metoda 
renderList() třídy 
FriendPresenter. Jako
první jsou zavolány 
metody startup() a 
beforeRender() třídy 
FriendPresenter, 
které se zavolají před 
každou metodou 
začínající na slovo 
"render" (vlastnost 
Nette frameworku). 
Po ní se zavolá 
metoda renderList().

alt 

[personExists == null]

[personExists != null]

zde se volají metody 
setUserId, setName, 
setEmail, setCreatedOn 
pro nastavení informací 
osobě.

opt 

[personExists == true]

personExists = getPerson(personId)

personExists = getPerson(personId)

persons = getPersons(userId)

person = new()

updatePerson(personExists)

redirect("this")

set(data)

renderList()

setEmail(email)

user = getUser(loggedUserId)

user = getUser(loggedUserId)

addPersonFormSucceeded(form, values)

loggedUserId = getId()

setName(name)

persons = getPersons(userId)

updatePerson(personExists)

createComponentAddPersonForm()

savePerson(person)
savePerson(person)

personExists = new()

P#`�x2F kXe, a2Fp2MÍMő /B�;`�K xM�xQ`ƚmDő+ő TǼB/�Mő QbQ#v
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E�TBiQH� j
_2�HBx�+2 � i2biQp�Mő

SQbH2/Mő D2 `2�HBx�+2 F`QFɩ- Fi2`û #vHv �M�HvxQp�Mv � M�p`?Mmiv p TǼ2/2@
ȒHɷ+? /pQm F�TBiQH�+? iûiQ #�F�H�ǼbFû T`�+2X "m/Qm x/2 `Qx2#`�Mv F`QFv- D�F
#vH� bTHMÿM� `2�HBx�+2 TQʈ�/�pFɩ � T`Q#HûKv- Fi2`û b2 #ÿ?2K pɷpQD2 �THB@
F�+2 CQm`M�H pvbFviHvX L� FQM+B F�TBiQHv DbQm TQTb�Mv K�Mm�Hv � i2biQp�Mő
�THBF�+2X SQ `2�HBx�+B +2Hû #�F�H�ǼbFû T`�+2 #vH� �THBF�+2 M�b�x2M� M� p2Ǽ2DMɷ
b2`p2`- D2 i2/v /QbimTM� M� �/`2b2 ?iiT,ffDQm`M�H.D2+QQH.M2iX

jXR _2�HBx�+2 MQpɷ+? TQʈ�/�pFɩ
C2HBFQʈ #vHQ #ÿ?2K #�F�H�ǼbFû T`�+2 m/ÿH�MQ KMQ?Q xKÿM M� �THBF�+BX "m/2
x/2 TǼ2/bi�p2M� TQmx2 `2�HBx�+2 ÍivǼ ?H�pMő+? TQʈ�/�pFɩ M� �THBF�+B- Fi2`û
#vHv bi�MQp2Mv p �M�HviB+Fû F�TBiQH2 RXjXRXRX

jXRXR GQF�HBx�+2
L� F�ʈ/û bi`�M+2 �THBF�+2 D2 p bB/2#�`m KQʈMQbi TǼ2TMQmi D�xvF �THBF�+2
x Í2ȒiBMv /Q �M;HBÍiBMv � M�QT�FX SǼB xKÿMÿ D�xvF� D2 bi`�MF� TQmx2 Q#MQp2M�
b MQpɷK D�xvF2K � mʈBp�i2H i�F xɩbi�M2 M� TɩpQ/Mő bi`�M+2X SǼB Q/2bőH�Mő
2K�BHm mʈBp�i2HB U�FiBp�ÍMő 2K�BH f MQpû ?2bHQV D2 2K�BH TǼ2HQʈ2M TQ/H2 D�xvF�-
p2 Fi2`ûK mʈBp�i2H T`Q?Hőʈő �THBF�+BX

SǼ2FH�/ �THBF�+2 D2 Ǽ2Ȓ2M TQKQ+ő FMB?QpMv E/v#vfh`�MbH�iBQM (k9)- Fi2`� TQ@
bFvimD2 BMi2;`�+B avK7QMvfh`�MbH�iBQM T`Q L2ii2 7`�K2rQ`F (j)X AMbi�H�+2 iûiQ
FMB?QpMv T`Q#ÿ?H� x� TQKQ+B *QKTQb2`X SQiû #vHQ TQiǼ2#� p FQM};m`�ÍMőK
bQm#Q`m +QM7B;XM2QM TǼB/�i FMB?QpMm D�FQ 2ti2MbBQM pBx mF�xF� jXRX

2ti2MbBQMb,
i`�MbH�iBQM, E/v#v$h`�MbH�iBQM$.A$h`�MbH�iBQM1ti2MbBQM
oɷTBb FƦ/m jXR, lF�xF� 2ti2MbBQM p bQm#Q`m +QM7B;XM2QM
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jX _2�HBx�+2 � i2biQp{MŌ

.�H2 #vHQ p "�b2S`2b2Mi2`m TQiǼ2#� TǼB/�i T`QKÿMMQm 0HQ+�H2 � bHmʈ#m
0i`�MbH�iQ`- i� b2 bi�`� Q TǼ2FH�/ � bHmʈ#m 0i`�MbH�iQ`a2bbBQM- Fi2`� K�
M� bi�`Qbi TǼ2TőM�Mő D�xvF�X S`QKÿMM� 0HQ+�H2 D2 T2`bBbi2MiMő- �#v b2 #ÿ@
?2K T`Q+?�x2Mő r2#m M2xi`�iBH�X o "�b2S`2b2Mi2`m #vH� /�H2 TǼB/�M� 7mMF+2
?�M/H2*?�M;2GQ+�H2U0HQ+�H2V- Fi2`� b2 pQH� T`Q TǼ2TMmiő D�xvF�X oȒ2 D2
xQ#`�x2MQ p mF�x+2 jXRXRX

�#bi`�+i +H�bb "�b2S`2b2Mi2` 2ti2M/b S`2b2Mi2`
&

f  !T2`bBbi2Mi  f
Tm#HB+ 0HQ+�H2c

f  !p�` $E/v#v$h`�MbH�iBQM$h`�MbH�iQ` !BMD2+i  f
Tm#HB+ 0i`�MbH�iQ`c

f  !p�` $E/v#v$h`�MbH�iBQM$GQ+�H2_2bQHp2`$
a2bbBQM_2bQHp2` !BMD2+i  f

Tm#HB+ 0i`�MbH�iQ`a2bbBQMc

Tm#HB+ 7mM+iBQM ?�M/H2*?�M;2GQ+�H2U0HQ+�H2V
&

0i?Bb@=i`�MbH�iQ`a2bbBQM @=b2iGQ+�H2U0HQ+�H2Vc
0i?Bb@=`2/B`2+iU^i?Bb^Vc

'
'

oɷTBb FƦ/m jXk, lF�xF� iǼő/v "�b2S`2b2Mi2`

L�bH2/Mÿ #vHQ iǼ2#� pvipQǼBi bHQpMőFvX E�ʈ/� bi`�MF� K� bpQDő bHQʈFm- p2 Fi2`û
DbQm pʈ/v /p� bQm#Q`v- D2/2M b Í2bFɷK � D2/2M b �M;HB+FɷK TǼ2FH�/2K i2tiɩX
aQm#Q` b Í2bFɷK TǼ2FH�/2K M� mF�x+2 FƦ/m jXj K� bi2DMɷ M�x2p D�FQ G�ii2
Ȓ�#HQM� bi`�MFv- �H2 K� FQM+QpFm X+bn*wXM2QM- +Qʈ xM�Íő- ʈ2 D/2 Q Í2bFɷ D�xvFX
aQm#Q` b �M;HB+FɷK TǼ2FH�/2K M� mF�x+2 jX9 K� bi2DMɷ M�x2p bQm#Q`m D�FQ
Í2bFɷ TǼ2FH�/ �H2 K� FQM+QpFm X2MnlaXM2QMX

o G�ii2 Ȓ�#HQM�+? b2 T�F TQmʈőp�Dő K�F`� T`Q pQH�Mő TǼ2FH�/m x2 bHQpMőFm p2
ip�`m &n M{x2pnbQm#Q`mXM{x2pnT`QKúMMö'X o Ȓ�#HQMÿ- Fi2`� TQmʈőp� bHQp@
MőFv x mF�x2F FƦ/ɩ jXj- jX9 #v b2 TǼ2FH�/ T`Q iBiH2 pQH�H &n HBbiXiBiH2'
� TQ/H2 iQ?Q- p D�FûK D�xv+2 mʈBp�i2H �THBF�+B TQmʈőp� #v b2 xpQHBH TǼőbHmȒMɷ
bHQpMőFX (k8)

S`Q TǼ2FH�/ i2tim- Fi2`ɷ b2 TǼ2FH�/� DBʈ p iǼő/�+? T`2b2Mi2` bHQmʈő T`QKÿMM�
0i`�MbH�iQ` Fi2`�- D�F DBʈ #vHQ Tb�MQ- D2 /2}MQp�M� p "�b2S`2b2Mi2`X SǼ2@
FH�/ T`Q#ő?� TQKQ+ő K2iQ/v i`�MbH�i2U0K2bb�;2V- Fi2`û b2 TǼ2/� bi`BM;
b M�x2pnbHQpMőFmXM�x2pnT`QKÿMMû bi2DMÿ D�FQ p G�ii2 Ȓ�#HQMÿX oQH�Mő TǼőF�xm
T`Q DBʈ xKBƚQp�Mɷ iBiH2 #v pvT�/�HQ i�FiQ,

0i?Bb@=i`�MbH�iQ` @=i`�MbH�i2U^HBbiXiBiH2^Vc (ke)

je



jXRX _2�HBx�+2 MQpɷ+? TQʈ�/�pFɩ

iBiH2, ȮpQ/MŌ bi`{MF�
/2H2i2*QM7B`K, PT`�p/m +?+2i2 m/{HQbi Q/bi`�MBi\
/2H2i2/, l/{HQbi #vH� Q/bi`�MúM�
7BHi2`6Q`K,

M�K2, L{x2p m/{HQbiB
i�;b, h�;v
/�i2, .�imK m/{HQbiŌ
T2`bQM, PbQ#�
b2�`+?, ov?H2/�i m/{HQbiB

i�#H2,
M�K2, L{x2p
i�;b, h�;v
/�i2, .�imK m/{HQbiB
HQ+�iBQM, GQF�+2
T2`bQMb, PbQ#v
MQ6QmM/, L2M�H2x2Mv ɾ{/Mö m/{HQbiB
MQ1p2Mib, L2K{i2 pvipQǴ2Mv ɾ{/Mö m/{HQbiB

oɷTBb FƦ/m jXj, lF�xF� Í2bFû?Q TǼ2FH�/m HBbiX+xn*aXM2QM

iBiH2, >QK2
/2H2i2*QM7B`K, .Q vQm r�Mi iQ /2H2i2 i?Bb 2p2Mi\
/2H2i2/, 1p2Mi r�b bm++2bb7mHHv /2H2i2/
7BHi2`6Q`K,

M�K2, L�K2 Q7 2p2Mi
i�;b, h�;b
/�i2, .�i2 Q7 2p2Mi
T2`bQM, S2`bQM
b2�`+?, a2�`+? 2p2Mib

i�#H2,
M�K2, L�K2
i�;b, h�;b
/�i2, .�i2 Q7 2p2Mi
HQ+�iBQM, GQ+�iBQM
T2`bQMb, S2QTH2
MQ6QmM/, LQ 2p2Mib 7QmM/
MQ1p2Mib, LQ 2p2Mib +`2�i2/
oɷTBb FƦ/m jX9, lF�xF� �M;HB+Fû?Q TǼ2FH�/m HBbiX2MnlaXM2QM

jd



jX _2�HBx�+2 � i2biQp{MŌ

jXRXk PxM�ÍQp�Mő QbQ#
LQpû QbQ#v Hx2 TǼB/�p�i M� bi`�M+2 b QbQ#�KB- F/2 D2 Hx2 i�Fû mT`�pQp�i � K�@
x�iX LQp� QbQ#� b2 pȒ�F pvipQǼő B p TǼőT�/ÿ- ʈ2 D2Ȓiÿ M22tBbimD2 � mʈBp�i2H DB
QxM�Íő m m/�HQbiBX w2 b2xM�Km QbQ# b2 Hx2 i�Fû TǼ2b iH�ÍőiFQ xQ#`�xBi m/�HQbiB
/Qbi�i M� b2xM�K m/�HQbiő- p2 Fi2`ɷ+? D2 QbQ#� QxM�Í2M�X lʈBp�i2HB b2 QxM�Í2Mû
QbQ#v m m/�HQbiB xQ#`�xmDő p T`�pûK bB/2#�`m p /2i�BHm m/�HQbiB- Q/Fm/ b2 Hx2
FHBFMmiőK M� M�x2p QbQ#v /Qbi�i i�Fû M� b2xM�K m/�HQbiő- p2 Fi2`ɷ+? D2 QbQ#�
QxM�Í2M�X

PxM�ÍQp�Mő QbQ# TǼB pvip�Ǽ2Mő MQpû m/�HQbiB D2 x�DBȒiÿMQ TQKQ+ő FMB?QpMv
h�;B7v (kd)X h�iQ FMB?QpM� D2 M�bi�p2M� i�F- �#v QbQ#v TQ iǼ2+? M�Tb�Mɷ+?
TőbK2M2+? M�Ȓ2Ti�p�H�X SǼB/�p�Mő D2/Mû QbQ#v b2 mFQMÍő xM�F2K Í�`F� M2#Q
2Mi2`2KX SQ mFQMÍ2Mő TǼB/�p�Mő QbQ#v b2 QbQ#� Q#�Hő `�K2ÍF2KX SQ M�D2iő
M� QbQ#m b2 xQ#`�xő FǼőʈ2F- Fi2`ɷK b2 /� QbQ#� x TǼB/�p�Mő Q/2#`�iX SǼB/�@
HB mʈBp�i2H /pÿ bi2DMû QbQ#v- i�F i� TQbH2/Mő b2 pBxm�HMÿ b�K� Q/bi`�MőX SǼB
mT`�pQp�Mő m/�HQbiB b2 DBʈ mHQʈ2Mû QbQ#v M�ÍiQm � xQ#`�xő b2 Q#�H2Mû `�K2ÍF2K
b FǼőʈF2K T`Q bK�x�MőX

EMB?QpM� h�;B7v p`�+ő QbQ#v p2 7Q`K�im CaPL UC�p�a+`BTi P#D2+i LQi�iBQMV-
Fi2`ɷ b2 M�bH2/Mÿ p iǼő/ÿ 1p2Mi"mBH/2` `QxT�`bmD2 � F m/�HQbiB b2 TǼB/�Dő
D2/MQiHBpû QbQ#vX SǼB TǼB/�p�Mő QbQ# F m/�HQbiB b2 T�F `QxHBȒmD2- x/� DBʈ QbQ#�
2tBbimD2- M2#Q b2 pvipQǼő MQp�- Fi2`� b2 TǼB/�X

jXRXj JQMBiQ`Qp�Mő �THBF�+2
S`Q pvmʈBiő bHmʈ#v KQMBiQ`Qp�Mő �THBF�+2 D2 TQiǼ2#� Kői �/KBMBbi`�iQ`bF�
T`�p�X h�iQ T`�p� Hx2 TǼB/�i TǼőKQ p /�i�#�xB M2#Q Q/ DBMû?Q �/KBMBbi`�iQ`�X
JQMBiQ`Qp�Mő b2 bFH�/� x2 ÍivǼ bi`�M2FX

S`pMő b2 DK2MmD2 ”JQMBiQ`Qp�Mő �FiBpBiv“- x/2 K� �/KBMBbi`�iQ` TǼ2?H2/ MQ@
pɷ+? mʈBp�i2Hɩ U`Qx/ÿH2Mɷ+? TQ/H2 `2;Bbi`�+2 M� /M2b- i2MiQ iɷ/2M- i2MiQ Kÿbő+
� +2HF2KV � TǼ2?H2/ MQpɷ+? m/�HQbiő U`Qx/ÿH2Mɷ+? bi2DMÿ D�FQ BM7Q`K�+2 Q mʈB@
p�i2Hő+?VX .�H2 D2 x/2 xQ#`�x2M TQÍ2i #HQFQp�Mɷ+? � M2�FiBpQp�Mɷ+? mʈBp�i2HɩX
S`Q H2TȒő TǼ2?H2/MQbi D2 x/2 ;`�7 b TQÍi2K TǼB/�Mɷ+? m/�HQbiő x� TQbH2/Mő
iɷ/2MX S`Q x�DőK�pQbi D2 pvTb�M TQÍ2i TǼőHQ? � D2DB+? p2HBFQbi- 2ti2`Mő+? F�@
H2M/�Ǽɩ � i�;ɩ pȒ2+? mʈBp�i2HɩX

.`m?� bi`�MF� TQ/ M�xp2K ”S`�p� mʈBp�i2Hɩ“ xQ#`�xmD2 b2xM�K mʈBp�i2Hɩ `2@
;Bbi`Qp�Mɷ+? p �THBF�+BX E�ʈ/ûKm mʈBp�i2HB x/2 Hx2 KÿMBi T`�p� D�FQ �/KBMBb@
i`�iQ`- �FiBpQp�M � #HQFQp�MX .�H2 D2 x/2 xQ#`�x2M 2K�BH � /�imK TQbH2/Mő?Q
TǼB?H�Ȓ2MőX E/vʈ D2 mʈBp�i2H x�#HQFQp�M- D2 M�pő+ pvTb�MQ /�imK- Q/ F/v D2
#HQFQp�MɷX C2 x/2 i�Fû KQʈMQ mʈBp�i2HbFɷ ȹÍ2i x+2H� Q/bi`�MBiX S`Q Q/bi`�MÿMő
D2 TQiǼ2#� T`QDői TǼ2b Q+?`�MQm TQ/KőMFm � iQ D2 x�/�Mő ?2bH�X o b2xM�Km
mʈBp�i2Hɩ Hx2 pv?H2/�p�i TQ/H2 mʈBp�i2HbFû?Q DKûM�- TǼőDK2Mő- 2K�BHm- x/� D2
�/KBMBbi`�iQ` ÍB x/� D2 #HQFQp�MX ov?H2/�p�Mő x/� D2 �/KBMBbi`�iQ` D2 pvǼ2@
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jXkX ǻ2Ȓ2Mû T`Q#HûKv

Ȓ2MQ b2H2+i#Qt2KX o b2H2ti#Qtm D2 M� pɷ#ÿ` ”M2xpQH2MQ“- ” D2 �/KBMBbi`�iQ`“
� ”M2Mő �/KBMBbi`�iQ`“X hQ b�Kû TH�iő B T`Q b2H2+i#Qt #HQFQp�MX oxi�? K2xB
D2/MQiHBpɷKB pv?H2/�p�MɷKB �i`B#miv D2 TǼB pv?H2/�p�Mő p /�i�#�xB �L.X

L� iûiQ bi`�M+2 D2 i�Fû iH�ÍőiFQ”P/2bH�i 2K�BH pȒ2K“ Fi2`û xQ#`�xő bi`�MFm T`Q
Q/2bH�Mő 2K�BHm pȒ2K mʈBp�i2HɩK �THBF�+2X L� iûiQ bi`�M+2 b2 pvTHMő xT`�p�
� TǼ2/Kÿi 2K�BHm � Q/2ȒH2 b2 pȒ2K mʈBp�i2HɩK `2;Bbi`Qp�MɷK p �THBF�+BX

.�H2 D2 x/2 bi`�MF� ”aKHmpMő TQ/KőMFv“ p �/KBMBbi`�iQ`biû Í�biB �THBF�+2-
F/2 K� �/KBMBbi`�iQ` TǼ2?H2/ pȒ2+? TǼB/�Mɷ+? bKHmpMő+? TQ/KőM2FX Jɩʈ2
x/2 TǼB/�p�i MQpû TQ/KőMFv- mT`�pQp�i bi�p�Dő+ő ÍB M�bi�pBi D�FQ �Fim�HMő
TQ/KőMFv DBMûX

jXRX9 >B2`�`+?B2 m/�HQbiő
>B2`�`+?B+Fû mbTQǼ�/�Mő m/�HQbiő #vHQ `Qx/ÿH2MQ M� /pÿ ȹ`QpMÿ U`Q/BÍ- TQiQ@
K2FVX >H�pMő m/�HQbi U/�H2 ”`Q/BÍQpbF�“V m/�HQbi pxMBFM2 x MQ`K�HMő D2/MQ@
ȹ`QpƚQpû m/�HQbiB TǼB/�MőK TQ/m/�HQbiB U/�H2 ”/ÿibFû“VX SǼB/�i /ÿibFQm m/�@
HQbi F ?H�pMő m/�HQbiB Hx2 x /2i�BHm `Q/BÍQpbFû m/�HQbiB- ÍB x2 b2xM�Km m/�HQbiőX
aK�x�i `Q/BÍQpbFQm m/�HQbi Hx2- TQmx2 TQFm/ M2K� ʈ�/Mû /ÿibFû m/�HQbiB- iQ
xM�K2M�- D2 iQ MQ`K�HMő D2/MQȹ`QpƚQp� m/�HQbiX SǼB TQFmbm Q bK�x�Mő `Q/BÍQp@
bFû m/�HQbiB D2 mʈBp�i2HB xQ#`�x2M� ?H�ȒF�- ʈ2 m/�HQbi K� bi�H2 /ÿibFû m/�HQbiB-
� T`QiQ DB M2Hx2 bK�x�iX

S`Q ?B2`�`+?B+Fû mbTQǼ�/�Mő #vHQ TQiǼ2#� TǼB/�i MQpQm `2Fm`xBpMő p�x#m T`Q
iǼő/m 1p2MiX C2/M� b2 Q p�x#m PM2@hQ@J�Mv K2xB T`QKÿMMɷKB 0T�`2MiA.
� 0+?BH/`2MX J�TQp�Mő `2Fm`xBpMő p�x#v PM2@hQ@J�Mv D2 xQ#`�x2MQ M� mF�x+2
FƦ/m jX8X

jXk ǻ2Ȓ2Mû T`Q#HûKv
o T`ɩ#ÿ?m `2�HBx�+2 #�F�H�ǼbFû T`�+2 #vHQ M�Tb�MQ KMQ?Q MQpɷ+? 7mMF+BQM�@
HBiX o iûiQ b2F+B #m/2 TǼ2/bi�p2MQ MÿFQHBF x�DőK�pɷ+? pÿ+ő- Fi2`û #vHQ TQiǼ2#�
pvǼ2ȒBiX

jXkXR _QmiQp�Mő
S`pMő T`Q#HûK- Fi2`ɷ #vHQ TQiǼ2#� pvǼ2ȒBi #vH� xKÿM� `QmiQp�Mő �THBF�+2 T`Q
HQF�HBx�+B- �#v #vHQ bKÿ`Qp�Mő >hhS TQʈ�/�pFɩ M� bT`�pMû T`2b2Mi2` iǼő/vX
_QmiQp�Mő DBʈ #vHQ Ǽ2Ȓ2MQ p TǼ2/+?QxőK pɷpQDB �THBF�+2- F/2 b2 TQmʈBH /QTQ@
`mÍ2Mɷ xTɩbQ# TQ/H2 L2ii2 /QFmK2Mi�+2- � iQ pvipQǼ2Mő _Qmi2GBbi p K2iQ/ÿ
+`2�i2_Qmi2`UV iǼő/v _Qmi2`6�+iQ`vX w/2 b2 pvipQǼő _Qmi2GBbi x2 /pQm DB@
Mɷ+?- D2/M� K� M� bi�`QbiB _1ah �SA T`Q KQ#BHMő �THBF�+B- /`m?� b2 bi�`�
Q TǼ2bKÿ`Qp�Mő M� bT`�pMɷ T`2b2Mi2` r2#Qpû �THBF�+2X
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jX _2�HBx�+2 � i2biQp{MŌ

f  
 !P_J$PM2hQJ�MvUi�`;2i1MiBiv4]1p2Mi]-

K�TT2/"v4]T�`2MiA/]-
+�b+�/24&]T2`bBbi]- ]`2KQp2]'V

 !p�` 1p2Mi()
 f

T`Bp�i2 0+?BH/`2Mc

f  
 !P_J$J�MvhQPM2Ui�`;2i1MiBiv4]1p2Mi]-

BMp2`b2/"v4]+?BH/`2M]V
 !CQBM*QHmKMUM�K24]T�`2MinB/]-

`272`2M+2/*QHmKML�K24]2p2MinB/]-
QM.2H2i24]a1h LlGG]V

 f
T`Bp�i2 0T�`2MiA/c

Tm#HB+ 7mM+iBQM nn+QMbi`m+iUV
&

0i?Bb@=+?BH/`2M 4 M2r �``�v*QHH2+iBQMUVc
'

oɷTBb FƦ/m jX8, lF�xF� `2Fm`xBpMő?Q K�TQp�Mő m/�HQbiő

S`Q#HûK2K #vHQ MQpû TǼB/�Mő HQF�HBx�+2 TQmx2 T`Q r2#QpQm �THBF�+B- Fi2`� b2
x�TBbmD2 /Q l_G D�FQ +b T`Q Í2bFɷ D�xvF M2#Q 2M T`Q �M;HB+Fɷ D�xvFX "vHQ
i2/v MmiMû `QxȒőǼBi TɩpQ/Mő _Qmi2GBbi Q ivT D�xvFmX E `QxȒőǼ2Mő /QȒHQ TQ@
KQ+ő pQHBi2HMû K�bFv IHQ+�H2= p +2biÿ `Qmi2`mX Ì2bFɷ D�xvF #vH M�bi�p2M D�FQ
pɷ+?Qxő � �M;HB+Fɷ D�FQ KQʈMɷ pQHBi2HMɷ- D�F D2 pB/ÿi p mF�x+2 FƦ/m jXeX

jXkXk E�H2M/�Ǽ

o T`ɩ#ÿ?m BKTH2K2Mi�+2 #�F�H�ǼbFû T`�+2 #vHQ xDBȒiÿMQ- ʈ2 F�H2M/�Ǽ p �THBF�+B
M27mM;mD2 i�F- D�F #v KÿHX S`Q#HûK #vH b M�Íői�MőK 2ti2`Mő+? F�H2M/�ǼɩX .�i�
b2 p F�H2M/�ǼB #måiQ pɩ#2+ M2xQ#`�xQp�H�- M2#Q F�H2M/�Ǽ pɩ#2+ M2Ȓ2H TǼB/�i-
D2HBFQʈ #vHQ ȒT�iMÿ M�p`ʈ2Mû T�`bQp�Mő m/�HQbiő x 2ti2`Mő+? F�H2M/�Ǽɩ � M2@
TQÍői�HQ b M2Q#pvFHɷKB TǼőT�/v m/�HQbiő D�FQ m/�HQbi b MmHQpɷK Í�b2K M2#Q
m/�HQbi b2 bT2+B�HMőKB xM�Fv p M�xpm ÍB TQTBbmX "vHQ i2/v MmiMû TQmT`�pBi
FƦ/- Fi2`ɷ x F�H2M/�Ǽ2 pvip�Ǽő CaPL Q#D2Fi T`Q FMB?QpMm 6mHH*�H2M/�` (k3)-
TQKQ+ő Fi2`û D2 xQ#`�x2M F�H2M/�Ǽ � m/�HQbiB p MÿKX

SQ BKTH2K2Mi�+B iQ?QiQ Ǽ2Ȓ2Mő b2 TQF`�ÍQp�HQ /�H p T`�+B M� F�H2M/�ǼB- D2HB@
FQʈ #vHv M�H2x2Mv /�HȒő +?v#vX C�FQ /�HȒő +?v#� b2 T`QD2pBHv 2ti2`Mő m/�HQbiB
b ”MmHQpɷK Í�b2K“- F/v i�FQp� m/�HQbi M2#vH� bT`�pMÿ M�Íi2M� � T`QiQ b2
p F�H2M/�ǼB M2xQ#`�xQp�H�X E /�HȒőK +?v#�K T�iǼő M�TǼőFH�/ bT2+B�HMő xM�Fv
p M�xpm ÍB TQTBbm 2ti2`Mő+? m/�HQbiőX SQ BKTH2K2Mi�+B iÿ+?iQ T`Q#HûKɩ b2 TQ@
F`�ÍQp�HQ /�H p T`�+B M� F�H2M/�ǼB- D2HBFQʈ b2 Q#D2pBHv /�HȒő M2/Qbi�iFvX
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jXkX ǻ2Ȓ2Mû T`Q#HûKv

o F�H2M/�ǼB #vHQ TǼ2T`�+Qp�MQ pvTőM�Mő 2ti2`Mő+? F�H2M/�Ǽɩ- Fi2`û /Q iûiQ
/Q#v #vHQ KQʈMû TQmx2 p M�bi�p2MőX LvMő Hx2 F�H2M/�Ǽ2 pvTőM�i � x�TőM�i
TǼőKQ M� bi`�M+2 F�H2M/�Ǽ2- F/2 b2 xKÿMv T`QD2pmDő B?M2/X L2DpÿiȒő T`Q#HûK
#vH �H2 b QT�FmDő+őKB b2 m/�HQbiKB 2ti2`Mő+? F�H2M/�ǼɩX EMB?QpM� 6mHH*�H2M@
/�`- Fi2`� #vH� T`Q xQ#`�x2Mő F�H2M/�Ǽɩ TQmʈBi� Q/ x�Í�iFm pɷpQD2 �THBF�+2-
M2TQ/TQ`mD2 xQ#`�xQp�Mő 2ti2`Mő+? F�H2M/�ǼɩX

f  *QMi`QH `QmiBM; 7Q` i?2 r?QH2 �TTHB+�iBQM
 !T�+F�;2 �TT$_Qmi2`
 f

+H�bb _Qmi2`6�+iQ`v
&

f  *`2�i2 _Qmi2` 7Q` i?2 r?QH2 �TTHB+�iBQM
 !`2im`M _Qmi2GBbi
 f

Tm#HB+ bi�iB+ 7mM+iBQM +`2�i2_Qmi2`UV
&

0`Qmi2` 4 M2r _Qmi2GBbiUVc

0`Qmi2`() 4 M2r _Qmi2U^1``Q`fI�+iBQM=^-
^1``Q`,/27�mHi^Vc

0`Qmi2`() 4 0`2bi_Qmi2` 4 M2r _Qmi2GBbiU^_2bi^Vc
0`2bi_Qmi2` ()4 M2r *`m/_Qmi2U^`2bifIT`2b2Mi2` =

ggggggggg(fIB/=(fI`2H�iBQM =(fI`2H�iBQMA/ =)))^Vc

0`Qmi2`() 4 07`QMi_Qmi2` 4 M2r _Qmi2GBbiU ^6`QMi^Vc
07`QMi_Qmi2`() 4 M2r _Qmi2U^�+iBp�i2fI?�b?=^-

^�+iBp�iBQM,�+iBp�i2^Vc
07`QMi_Qmi2` ()4 M2r _Qmi2U^(IHQ+�H24+bg+b%2M=f)

b2iiBM;bf^-
^a2iiBM;,/27�mHi^Vc

07`QMi_Qmi2` ()4 M2r _Qmi2U^(IHQ+�H24+bg+b%2M=f)
gggggggggIT`2b2Mi2` =fI�+iBQM =f(IB/=)^- ^1p2Mi,HBbi^Vc

`2im`M 0`Qmi2`c
'

'
oɷTBb FƦ/m jXe, lF�xF� _Qmi26�+iQ`v iǼő/v

"vHQ #v i2/v MmiMû TǼ2T`�+Qp�i +2Hɷ F�H2M/�Ǽ � TQmʈői DBMQm FMB?QpMmX SQ /2H@
ȒőK ?H2/�Mő- F/v M2#vH� M�H2x2M� ʈ�/M� /Qbi�ÍmDő+ő FMB?QpM�- Fi2`� #v KQ?H�
M�?`�/Bi MvMÿDȒő- #vHQ xDBȒiÿMQ- ʈ2 6mHH*�H2M/�` TǼBT`�pmD2 MQpQm p2`xB- Fi2`�
#m/2 Kői THm;BM b TQ/TQ`Qm T`Q __lG19- Fi2`ɷ mKQʈMő QT�FmDő+ő b2 m/�HQbiB
H2?+2 xQ#`�xBiX "vHQ i2/v `Qx?Q/MmiQ- ʈ2 p �THBF�+B xɩbi�M2 MvMÿDȒő F�H2M/�Ǽ-

9i2tiQpɷ 7Q`K�i b TQTBb2K QT�FQp�Mő m/�HQbiBX lF�xF�, __lG1,6_1Z4q11EGuc
*PlLh4jyc ALh1_o�G4Rc qEah4JP
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jX _2�HBx�+2 � i2biQp{MŌ

Fi2`ɷ TQ pv/�Mő MQpû p2`x2 FMB?QpMv 6mHH*�H2M/�` #m/2 �Fim�HBxQp�M � mT`�@
p2M Q xQ#`�xQp�Mő QT�FmDő+ő+? b2 �THBF�+őX CBʈ MvMő #vHQ TǼ2/�p�Mő BM7Q`K�+ő p2
7Q`K�im CaPL `QxȒőǼ2MQ Q BM7Q`K�+B Q QT�FQp�Mő m/�HQbiB- �#v TQx/ÿDȒő BKTH2@
K2Mi�+2 M2#vH� i�F `Qxb�?H�X �Fim�HMÿ b2 i2/v QT�FmDő+ő m/�HQbi p F�H2M/�ǼB
xQ#`�xő TQmx2 p T`pMő /2M pɷbFvimX

jXkXj J�T�
SǼB pɷpQDB iûiQ #�F�H�ǼbFû T`�+2 #vHQ xDBȒiÿMQ- ʈ2 M� K�TQpûK TǼ2?H2/m M2Hx2
xQ#`�xBi � `QxFHBFMQmi pȒ2+?Mv K�`F2`vX S`Q#HûK #vH m m/�HQbiő M�+?�x2Dő+ő+?
b2 M� bi2DMûK Kőbiÿ- D2HBFQʈ b2 b?HmFQp�HB � B TQ K�tBK�HMőK TǼB#Hőʈ2Mő K�Tv
b2 M2xQ#`�xBHB � xɩbi�HQ TQmx2 FQH2ÍFQ b TQÍi2K b?HmFMmiɷ+? m/�HQbiőX L2#vHQ
i2/v KQʈMû bB iviQ m/�HQbiB `QxFHBFMQmi � xQ#`�xBi bB D2DB+? /2i�BHX

h2MiQ T`Q#HûK #vH pvǼ2Ȓ2M TQKQ+ő bHQmT+2 b m/�HQbiKB- Fi2`ɷ b2 xQ#`�xmD2 p2@
/H2 K�TvX o iQKiQ bHQmT+B DbQm xQ#`�x2Mv pȒ2+?Mv m/�HQbiB- Fi2`û DbQm x`QpM�
pB/Bi2HMû p `�K2ÍFm K�Tv- F iQKmiQ Ǽ2Ȓ2Mő KM2 BMbTB`Qp�H� mF�xF� FƦ/m (kN)X
h�Fʈ2 TQ THMûK TǼB#Hőʈ2Mő M� m/�HQbiB- Fi2`û DbQm M� bi2DMûK Kőbiÿ- DbQm p b2@
xM�Km m/�HQbiő xQ#`�x2Mv D2M � TQmx2 iv m/�HQbiB- Fi2`û DbQm b?HmFMmiv p FQ@
H2ÍFmX ai�H2 D2 M2Hx2 `QxFHBFMQmi M� K�Tÿ- �H2 p b2xM�Km D2 pB/ÿi M�x2p � /�@
imK pȒ2+? m/�HQbiő- Fi2`û b2 M� iQKiQ Kőbiÿ /ÿHvX w iQ?QiQ b2xM�Km b2 Hx2
T`QFHBFMQm TǼ2b D2/MQiHBpû m/�HQbiB M� D2DB+? /2i�BHX

jXj o2`xQp�Mő
o T`ɩ#ÿ?m pɷpQD2 �THBF�+2 D2 TQiǼ2#� Kői TǼ2?H2/ Q xKÿM�+?- Fi2`û b2 TQbim@
T2K Í�bm T`Qp�/ÿHv- � i�Fû mKQʈMBi T`�+Qp�i pő+2 HB/2K bQmÍ�bMÿ M� D2/MQK
T`QD2FimX *2Hɷ T`QD2Fi #vH i2/v p2`xQp�MX o T`ɩ#ÿ?m #�F�H�ǼbFû T`�+2 M�
�THBF�+B bB+2 T`�+Qp�H TQmx2 D2/2M ÍHQpÿF- �H2 B i�F D2 pɷ?Q/� p2`xQp�i FƦ/X
JQʈMQbiő- D�F p2`xQp�i D2 MÿFQHBF- M�TǼőFH�/ aoL- *oa U*QM+m``2Mi o2`bBQM
avbi2KV ÍB :Bi- Fi2`ɷ D2 p /M2ȒMő /Q#ÿ M2Dmʈőp�MÿDȒő � D2 p2HKB bTQH2?HBpɷX

h2MiQ T`QD2Fi D2 p2`xQp�M TQKQ+ő aoL � :Bi x�`Qp2ƚ- D2HBFQʈ F�ʈ/� /Bbi`B@
#m+2 K� Mÿ+Q- +Q D2 T`Q T`QD2Fi /ɩH2ʈBiûX SQKQ+ő aoL D2 p2`xQp�M� p2ȒF2`�
/QFmK2Mi�+2- Fi2`� #vH� pvipQǼ2M� TQKQ+ő �THBF�+2 1Mi2`T`Bb2 �`+?Bi2+iX a�@
KQbi�iMɷ FƦ/ �THBF�+2 D2 TQiû p2`xQp�M TQKQ+ő :BiX P#� T`QD2Fiv DbQm �H2 p2`@
xQp�Mv p bQmF`QKɷ+? T`QD2Fi2+?- � T`QiQ M2DbQm TǼőbimTMû T`Q p2Ǽ2DMQbiX

jX9 J�Mm�Hv �THBF�+2
LQp� p2`x2 �THBF�+2 Q#b�?mD2 iǼB K�Mm�HvX hviQ K�Mm�Hv pv+?�x2Dő x TǼő`mÍ2F-
Fi2`û #vHv pvipQǼ2Mv p TǼ2/+?QxőK #ÿ?m T`QD2FimX .Q TǼő`mÍ2F #vHv TǼB/�Mv
MQpû BM7Q`K�+2 � M�pQ/v- x�`Qp2ƚ MÿFi2`û F`QFv #vHv Q/2#`�Mv- D2HBFQʈ DBʈ
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jX8X h2biQp�Mő

M2TH�iőX o2ȒF2`û K�Mm�Hv DbQm F #�F�H�ǼbFû T`�+B /Q/�Mv D�FQ 2H2Fi`QMB+F�
TǼőHQ?�X

jX9XR lʈBp�i2HbF� TǼő`mÍF�
lʈBp�i2HbF� TǼő`mÍF� bHQmʈő F b2xM�K2Mő MQpû?Q mʈBp�i2H2 b2 pȒ2KB /QbimTMɷKB
7mMF+BQM�HBi�KB � /ɩH2ʈBiɷKB TQDKv �THBF�+2X 1tBbimDő /p� ivTv mʈBp�i2HbFû
TǼő`mÍFv,

mʈBp�i2HbF� Ĝ mʈBp�i2HbF� TǼő`mÍF� D2 TǼőbimTM� T`Q F�ʈ/û?Q mʈBp�i2H2X

�/KBMBbi`�iQ`bF� Ĝ �/KBMBbi`�iQ`bF� TǼő`mÍF� D2 TǼőbimTM� TQmx2 T`Q �/@
KBMBbi`�iQ`v p �THBF�+BX

�#v #vH� TǼő`mÍF� T`Q F�ʈ/û?Q mʈBp�i2H2 F /BbTQxB+B- i�F D2 mKőbiÿM� TǼőKQ
p b�KQiMû �THBF�+BX E TǼő`mÍ+2 K�Dő TǼőbimT B M2`2;Bbi`Qp�Mő mʈBp�i2Hû- Fi2`ɷK
Kɩʈ2 TQKQ+B b2 `Qx?Q/MQmi- x/� DBK �THBF�+2 pv?QpmD2 � +?iÿDő bB x�HQʈBi
ȹÍ2iX

jX9Xk oɷpQD�ǼbF� TǼő`mÍF�
oɷpQD�ǼbF� TǼő`mÍF� D2 TQTBb F`QFɩ- TQiǼ2#Mɷ+? T`Q iQ- �#v bB KQ?H MQpɷ
T`Q;`�K�iQ` �THBF�+B bi�?MQmi � /�H2 `QxȒBǼQp�iX CbQm x/2 TQTb�Mv i2+?MQHQ;B2-
TQmʈBiû TǼB pɷpQDB �THBF�+2X .�H2 D2 x/2 TQTb�MQ p2`xQp�Mő- bi`mFim`� �THBF�+2
� /�HȒő /ɩH2ʈBiû F`QFv T`Q xT`QpQxMÿMőX

jX9Xj SǼő`mÍF� T`Q M�b�x2Mő
h�iQ TǼő`mÍF� bHQmʈő T`Q TQm?û M�b�x2Mő DBʈ ?QiQpû?Q `2H2�b2 #�HőÍFm M� b2`p2`X
o TǼő`mÍ+2 D2 TQ/`Q#Mɷ M�pQ/- D�F +2HQm �THBF�+B M�BMbi�HQp�i- TǼBT`�pBi /�@
i�#�xB � �THBF�+B M�FQM};m`Qp�i x `2H2�b2 #�HőÍFm RXy- Fi2`ɷ #vH pv/�M b iQmiQ
#�F�H�ǼbFQm T`�+őX C2 x/2 i�Fû M�pQ/- D�F �THBF�+B �Fim�HBxQp�i x DBʈ 2tBbimDő@
+ő?Q #�HőÍFm yX9- Fi2`ɷ #vH pv/�M D�FQ TQbH2/Mő p TǼ2/Kÿim "A@aSkX

jX8 h2biQp�Mő
SQbH2/Mő p2HKB /ɩH2ʈBiQm Í�biő D2 i2biQp�Mő- bHQmʈő+ő F2 xDBȒiÿMő- x/� �THBF�+2
7mM;mD2 D�F K�X hQ xM�K2M�- ʈ2 pȒ2 +Q #vHQ BKTH2K2MiQp�MQ 7mM;mD2 � mʈBp�i2H
M2/Qbi�M2 +?v#Mû ?H�ȒFvX CQm`M�H pvmʈőp� /pQm xTɩbQ#ɩ i2biQp�MőX

jX8XR lMBi i2biv
C2/M� b2 Q F�i2;Q`BB i2biɩ- Fi2`û DBʈ #vHv p K�Hû KőǼ2 p �THBF�+B pvipQǼ2MvX SǼB
`QxȒBǼQp�Mő �THBF�+2 #vHQ �H2 TQiǼ2#� m/ÿH�i KMQ?Q MQpɷ+? i2biɩ � /QTHMBi iv
TɩpQ/MőX hviQ i2biv K�Dő M� bi�`Qbi i2biQp�i D2/MQiHBpû K2iQ/v D2/Mû iǼő/vX
oȒ2+?Mv x�pBbHQbiB � pQH�Mő /�HȒő+? iǼő/ DbQm M�?`�x2Mv ”KQ+F“ iǼő/�KBX hviQ
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i2biv b2 M�+?�x2Dő p D�/`m �THBF�+2 p2 bHQʈ+2 i2bib � DbQm `Qx/ÿH2Mv /Q bHQʈ2F
6`QMiJQ/mH2 � _2biJQ/mH2- bi2DMÿ D�FQ +2H� �THBF�+2X

hviQ i2biv DbQm +őH2Mv M� T`2x2Mi�ÍMő � HQ;B+FQm p`bipm �THBF�+2X o bQmÍ�bMû
/Q#ÿ DbQm TQF`viv M�bH2/mDő+ő iǼő/v,

Ç 1p2Mi

Ç lb2`

Ç *�H2M/�`"mBH/2`

Ç 1p2Mi"mBH/2`

Ç lb2`"mBH/2`

Ç �/KBMBbi`�iBQMS`2b2Mi2`

Ç �mi?2MiB+�iBQMS`2b2Mi2`

Ç 1p2MiS`2b2Mi2`

Ç 6`B2M/S`2b2Mi2`

Ç a2iiBM;S`2b2Mi2`

jX8Xk lʈBp�i2HbFû i2biQp�Mő
C/2 Q b+ûM�Ǽ2- TQKQ+ő Fi2`ɷ+? bB Kɩʈ2 pɷpQD�Ǽ ÍB i2bimDő+ő QbQ#� Q/xFQmȒ2i-
x/� p �THBF�+B 7mM;mD2 pȒ2 bT`�pMÿX h2biv b2 bFH�/�Dő x2 /pQm b+ûM�Ǽɩ- D/2
Q b+ûM�Ǽ T`Q mʈBp�i2H2 � Q b+ûM�Ǽ T`Q �/KBMBbi`�iQ`�X a+ûM�Ǽ2 pvT�/�Dő M�bH2@
/QpMÿ,

RX lʈBp�i2HbFɷ b+ûM�Ǽ TQTBbmD2 i2biQp�Mő Q/ `2;Bbi`�+2 TǼ2b pȒ2+?Mv 7mMF@
+BQM�HBiv �THBF�+2

�V _2;Bbi`�+2 MQpû?Q mʈBp�i2H2 Ĝ xFmbBi b2 x�`2;Bbi`Qp�i b +?v#@
MɷKB ȹ/�DB U+?v#ÿDő+ő 2K�BH f 2K�BH- Fi2`ɷ M2K� 2K�BHQpQm 7Q`Km
f M2b?Q/mDő+ő b2 ?2bH� f F`�iF� ?2bH� f DBʈ 2tBbimDő+ő mʈBp�i2HbFû
DKûMQV- M� iQiQ #v �THBF�+2 KÿH� mTQxQ`MBi +?v#Qm � pvxp�i mʈB@
p�i2H2 F QT`�p2Mő /�Mû?Q T`Q#HûKmX SQiû b2 x�`2;Bbi`Qp�i b2 bT`�p@
MɷKB ȹ/�DBX

#V wFQmȒF� TǼB?H�Ȓ2Mő Ĝ TQFmbBi b2 TǼB?H�bBi M� MQpÿ pvipQǼ2Mɷ ȹÍ2iX
�THBF�+2 #v KÿH� pvTb�i ?H�ȒFm ”ȸÍ2i M2#vH �FiBpQp�M- �FiBpmDi2
D2D TQKQ+ő Q/F�xm p 2K�BHm“X

+V �FiBp�+2 ȹÍim Ĝ TQKQ+ő 2K�BHm- Fi2`ɷ #vH Q#/`ʈ2M TQ `2;Bbi`�+B
�FiBpQp�i ȹÍ2i- �THBF�+2 #v KÿH� pvTb�i BM7Q`K�+B”ȸÍ2i #vH ȹbTÿȒMÿ
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�FiBpQp�M5“X SQiû xFmbBi ȹÍ2i �FiBpQp�i xMQpm- KÿH� #v #ɷi pvTb�M�
?H�ȒF� ”ȸÍ2i DBʈ #vH �FiBpQp�M5“X

/V w�TQK2Mmiû ?2bHQ � D2?Q xKÿM� Ĝ pvxFQmȒ2i 7Q`KmH�Ǽ T`Q
xőbF�Mő x�TQK2Mmiû?Q ?2bH� Ub M2TH�iMɷKB ȹ/�DBVX SQiû TQʈ�/�i
Q ?2bHQ b2 bT`�pMɷKB ȹ/�DB � TQ Q#/`ʈ2Mő 2K�BHm FHBFMQmi M� Q/F�x-
Fi2`ɷ xQ#`�xő bi`�MFm T`Q x�/�Mő MQpû?Q ?2bH�X w/2 xMQpm pvxFQm@
Ȓ2i M2p�HB/Mő pbimTv UM2b?Q/mDő+ő b2 ?2bH� f F`�iF� ?2bH� f ?2bHQ #2x
Íőb2H- K�Hɷ+? � p2HFɷ+? TőbK2MVX SQiû x�/�i p�HB/Mő ?2bHQ � xKÿMBi
?QX

2V SǼB?H�Ȓ2Mő Ĝ xFmbBi b2 TǼB?H�bBi b M2p�HB/MőKB ȹ/�DBX �THBF�+2 #v
KÿH� xQ#`�xBi ?H�ȒFm- ʈ2 D2 x�/�MQ ȒT�iMû DKûMQ M2#Q ?2bHQX SQiû
b2 TǼB?H�bBi /Q �THBF�+2 b p�HB/MőKB ȹ/�DBX

7V SǼB/�Mő m/�HQbiB Ĝ pvipQǼBi MÿFQHBF `ɩxMɷ+? m/�HQbiő b M�xp2K-
TQTBb2K- `ɩxMɷKB i�;v UB QT�FmDő+őKB b2V- /�i2K- TǼőHQ?�KB- pő+2
QbQ#�KB UD2/MQ DK2MMɷKB B pő+2 DK2MMɷKBV � HQF�+őX SQ TǼB/�Mő #v
b2 KÿH xQ#`�xBi /2i�BH MQpû m/�HQbi b ?H�ȒFQm ”l/�HQbi #vH� ȹbTÿȒMÿ
mHQʈ2M�“X l m/�HQbiB b TǼőHQ?�KB xFmbBi bK�x�i TǼőHQ?mX SǼB K�x�Mő
#v b2 KÿHQ xQ#`�xBi KQ/�HQpû QFMQ- x/� +?+2i2 TǼőHQ?m QT`�p/m
bK�x�iX SQ bK�x�Mő K� #ɷi pvTb�M� ?H�ȒF� ”SǼőHQ?� #vH� ȹbTÿȒMÿ
bK�x�M�“X

;V lT`�p2Mő m/�HQbiB Ĝ xFmbBi mT`�pBi m/�HQbi- F/2 xKÿMBi pȒ2+?Mv
ȹ/�D2X SQ mHQʈ2Mő #v b2 KÿH xQ#`�xBi /2i�BH MQpÿ mT`�p2Mû m/�HQbiB
b ?H�ȒFQm ”l/�HQbi #vH� ȹbTÿȒMÿ mHQʈ2M�“X

?V aK�x�Mő m/�HQbiB Ĝ bK�x�i m/�HQbi x /2i�BHm m/�HQbiB B x2 b2xM�Km
m/�HQbiőX oʈ/v #v KÿHQ #ɷi xQ#`�x2MQ TQip`xQp�+ő KQ/�HQpû QFMQ
b /Qi�x2K- x/� +?+2i2 m/�HQbi bFmi2ÍMÿ Q/bi`�MBiX SQ Q/bi`�MÿMő
m/�HQbiB #v KÿH� #ɷi pvTb�M� ?H�ȒF� ”l/�HQbi #vH� Q/bi`�MÿM�“X

BV ov?H2/�p�Mő m/�HQbiB Ĝ pv?H2/�i m/�HQbifm/�HQbiB TQ/H2 DKûM�-
/�i�- i�;mfi�;ɩ ÍB QbQ#v p `ɩxMɷ+? FQK#BM�+ő+?X

DV wKÿM� ?2bH� p M�bi�p2Mő Ĝ p M�bi�p2Mő �THBF�+2 xFmbBi xKÿMBi
?2bHQ b M2p�HB/MőKB pbimTv UȒT�iMû �Fim�HMő ?2bHQ f M2b?Q/mDő+ő b2
MQp� ?2bH� f ?2bH� #2x K�Hɷ+? TőbK2M- p2HFɷ+? TőbK2M- Íőb2HVX SQiû
xKÿMBi ?2bHQ b p�HB/MőKB ȹ/�DBX SQ xKÿMÿ ?2bH� b2 Q/?H�bBi x �THBF�+2
� xFmbBi b2 TǼB?H�bBi xMQpm b2 bi�`ɷK ?2bH2K � TQiû b2 bT`�pMɷK
MQpɷK ?2bH2KX

FV SǼB/�Mő 2ti2`Mő?Q F�H2M/�Ǽ2 Ĝ p M�bi�p2Mő BKTQ`iQp�i MÿD�Fɷ
;QQ;H2 F�H2M/�ǼX

HV wQ#`�x2Mő m/�HQbiő p F�H2M/�ǼB Ĝ xQ#`�xBi bB m/�HQbiB p F�H2M/�ǼB
� D2/MQiHBpû F�H2M/�Ǽ2 xFQmȒ2i pvTőM�i- x/� b2 pvTőM�Dő iv bT`�pMûX
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SQiû bB xFmbBi `QxFHBFMQmi `ɩxMû m/�HQbiB p F�H2M/�ǼB- x/� b2 xQ#`�@
xmDő bT`�pM� KQ/�HQp� QFM�X wFmbBi TǼ2Dői M� /2i�BH MÿFi2`û 2tBbim@
Dő+ő m/�HQbiB p CQm`M�H F�H2M/�ǼBX

KV SǼB/�Mő 2ti2`Mő m/�HQbiB Ĝ p F�H2M/�ǼB p KQ/�HQpûK QFMÿ 2t@
i2`Mő m/�HQbiB /�i ”SǼB/�i m/�HQbi“ � xFQMi`QHQp�i- x/� b2 xQ#`�@
xBH� bi`�MF� T`Q TǼB/�Mő m/�HQbiB b DBʈ bT`�pMÿ TǼ2/pvTHMÿMɷKB /�iv
x 2ti2`Mő m/�HQbiB UM�x2p- TQTBb2F- /�imKVX

MV SǼB/�Mő MQpû QbQ#v Ĝ M� bi`�M+2 b QbQ#�KB xFmbBi TǼB/�i MQpQm
QbQ#mX

QV lT`�p2Mő � Q/bi`�MÿMő QbQ#v Ĝ xFmbBi mT`�pBi DBʈ 2tBbimDő+ő
QbQ#m UxKÿMBi M�x2p f 2K�BHVX SQiû MÿFi2`Qm QbQ#m xFmbBi Q/bi`�@
MBiX JÿHQ #v b2 xQ#`�xBi KQ/�HQpû QFMQ b /Qi�x2K- x/� +?+2i2 QbQ#m
bK�x�iX

TV wQ#`�x2Mő m/�HQbiő b QbQ#Qm Ĝ x2 b2xM�Km QbQ# bB xFmbBi xQ#`�xBi
m/�HQbiB b QbQ#Qm x� TQKQ+B iH�ÍőiF� b BFQMQm QF�X

[V wQ#`�x2Mő m/�HQbiő M� K�Tÿ Ĝ xQ#`�xBi bB m/�HQbiB M� K�TÿX
Pi2biQp�i- x/� b2 p T`�pûK bHQmT+B pvTBbmDő bT`�pMû m/�HQbiBX ov@
xFQmȒ2i- x/� b2 pvTBbmDő B m/�HQbiB b2 bi2DMɷK Kőbi2KX o K�Tÿ pv@
xFQmȒ2i ”b?HmFQp�Mő m/�HQbiő“ /Q FQH2Í2F b TQÍi2K m/�HQbiőX

`V SǼB/�i TQ/m/�HQbi Ĝ x2 b2xM�Km m/�HQbiő xFmbBi F MÿFi2`û m/�@
HQbiB TǼB/�i TQ/m/�HQbiX ai2DMÿ i�F xFmbBi TǼB/�i TQ/m/�HQbi m/�@
HQbiB x /2i�BHm m/�HQbiBX wFQMi`QHQp�i- ʈ2 M2Hx2 TǼB/�p�i TQ/m/�HQbi
DBʈ pxMBFHɷK TQ/m/�HQbi2KX

bV EQMi`QH� ?B2`�`+?B2 m/�HQbiő Ĝ M� b2xM�Km m/�HQbiő xFQMi`Q@
HQp�i- x/� b2 xQ#`�xmDő bT`�pMû BFQMFv m `Q/BÍQpbFɷ+? � /ÿibFɷ+?
m/�HQbiő U`Q/BÍQpbF� m/�HQbi K� BFQMm ”bőiÿfpÿip2Mő“ � TQ/m/�HQbi
K� BFQMm ”b/őH2MőfǼ2iÿxm“VX o /2i�BHm `Q/BÍQpbFû m/�HQbiB xFQMi`Q@
HQp�i- x/� b2 bT`�pMÿ xQ#`�xmD2 b2xM�K TQ/m/�HQbiőX S`QFHBFMQmi b2
M� /2i�BH MÿFi2`û x TQ/m/�HQbiő � xFQMi`QHQp�i- x/� b2 TQ/ M�xp2K
m/�HQbiB xQ#`�xmD2 M�x2p ?H�pMő m/�HQbiBX wFmbBi b2 T`QFHBFMQmi M�
/2i�BH ?H�pMő m/�HQbiB TǼ2b M�x2p ?H�pMő m/�HQbiBX o F�H2M/�ǼB xFQM@
i`QHQp�i- x/� b2 TQ/m/�HQbiB xQ#`�xmDő bpÿiH2DȒő x2H2MQm #�`pQmX

iV wKÿM� D�xvF� pvxFQmȒ2i- x/� 7mM;mD2 TǼ2TőM�Mő D�xvF�X h2MiQ
+2Hɷ i2bi M2DHûT2 QT�FQp�i B p MQpÿ xpQH2MûK D�xv+2X

kX �/KBMBbi`�iQ`bFɷ b+ûM�Ǽ TQÍői� b DBʈ 2tBbimDő+őK �/KBMBbi`�iQ`bFɷK
ȹÍi2K- Fi2`ɷ #vH pvipQǼ2M DBʈ x mʈBp�i2HbFv i2biQp�Mû?Q ȹÍimX

�V wQ#`�x2Mő KQMBiQ`Qp�Mő Ĝ xQ#`�xBi bi`�MFm ”JQMBiQ`Qp�Mő �FiB@
pBiv“ � xFQMi`QHQp�i- x/� �THBF�+2 xQ#`�xmD2 /�i� pȒm/2X
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#V wQ#`�x2Mő T`�p mʈBp�i2H2 Ĝ xQ#`�xBi bi`�MFm b mʈBp�i2HbFɷKB
T`�pvX

+V ov?H2/�Mő mʈBp�i2HbFû?Q ȹÍim Ĝ pv?H2/�i mʈBp�i2H2 TQ/H2 mʈB@
p�i2HbFû?Q DKûM�- TǼőDK2Mő- 2K�BHm- x/� D2 �/KBMBbi`�iQ`- x/� D2
#HQFQp�Mɷ � p `ɩxMɷ+? FQK#BM�+ő+?X

/V w�#HQFQp�i ȹÍ2i Ĝ M�Dői ȹÍ2i F x�#HQFQp�Mő � TQKQ+ő FHBFMmiő M�
BFQMm p2 bHQmT+B ”#HQFQp�M“ bB ȹÍ2i x�#HQFQp�iX wDBbiBi- x/� TǼBȒ2H M�
x�#HQFQp�Mɷ ȹÍ2i BM7Q`K�ÍMő 2K�BH � xFmbBi b2 TǼB?H�bBi /Q �THBF�+2
b2 x�#HQFQp�MɷK ȹÍi2KX �THBF�+2 #v KÿH� pvTb�i ?H�ȒFm ”lʈBp�i2H@bFɷ ȹÍ2i D2 x�#HQFQp�MɷX SQFm/ bB KvbHői2- ʈ2 D/2 Q M2/Q`QxmKÿMő-
T`QbőK FQMi�FimDi2 �/KBMBbi`�iQ`�“X SQiû b2 TǼB?H�bBi xT�iFv M�
�/KBMBbi`�iQ`bFɷ ȹÍ2iX

2V �FiBp�+2 ȹÍim Ĝ xFmbBi bB M�Dői mʈBp�i2H2- Fi2`ɷ M2Mő �FiBpQp�M
� �FiBpQp�i ?Q TQKQ+ő FHBFMmiő M� BFQMFm p2 bHQmT+B ”�FiBpQp�M“X

7V wKÿM� ȹÍim M� �/KBMBbi`�iQ`bFɷ ȹÍ2i Ĝ xFmbBi x MÿFi2`û?Q
mʈBp�i2HbFû?Q ȹÍim m/ÿH�i ȹÍ2i �/KBMBbi`�iQ`bFɷ TQKQ+ő FHBFMmiő
M� BFQMm p2 bHQmT+B ”�/KBMBbi`�iQ`“X wFmbBi b2 TǼB?H�bBi b MQpɷK
�/KBMBbi`�iQ`bFɷK ȹÍi2K � xDBbiBi- x/� K� �/KBMBbi`�iQ`bFû 7mMF+2X

;V P/bi`�MÿMő mʈBp�i2H2 Ĝ M�Dői mʈBp�i2H2 � xFmbBi ?Q Q/bi`�MBi TQ@
KQ+ő BFQMFv FQȒ2 M� T`�pû bi`�MÿX JÿHQ #v b2 xQ#`�xBi KQ/�HQpû
QFMQ b BM7Q`K�+ő Q K�x�Mő ȹÍim � TQʈ�/�pF2K M� p�Ȓ2 ?2bHQ T`Q
TQip`x2Mő bK�x�Mő mʈBp�i2H2X w�/�i ?2bHQ � bK�x�i mʈBp�i2H2X wFQMi@
`QHQp�i- x/� M� bK�x�Mû?Q mʈBp�i2H2 TǼBȒ2H 2K�BH b BM7Q`K�+ő Q bK�@
x�MőX wFmbBi b2 TǼB?H�bBi /Q �THBF�+2 b2 bK�x�MɷK ȹÍi2KX SQiû b2
xTÿi TǼB?H�bBi b �/KBMBbi`�iQ`bFɷK ȹÍi2KX

?V wKÿM� D�xvF� Ĝ pvxFQmȒ2i- x/� 7mM;mD2 TǼ2TőM�Mő D�xvF�X h2MiQ
+2Hɷ i2bi M2DHûT2 QT�FQp�i B p MQpÿ xpQH2MûK D�xv+2X

jX8Xj EQKT�iB#BHBi� b T`Q?Hőʈ2ÍB
�THBF�+2 D2 pvpőD2M� D�FQ r2#Qp� �THBF�+2- TQ#ÿʈő i2/v M� MÿFi2`ûK BMi2`M2@
iQpûK T`Q?Hőʈ2ÍBX �THBF�+2 #vH� pvipQǼ2M� � Qi2biQp�M� M� T`Q?Hőʈ2Íő+?,

Ç a�7�`B Ĝ p2`bBQM RkXR

Ç :QQ;H2 *?`QK2 Ĝ p2`bBQM djXy

Ç 6B`27Qt Ĝ p2`bBQM eeXy
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w�pÿ`

*őH2K iûiQ T`�+2 #vHQ �M�HvxQp�i MQpû 7mMFÍMő TQʈ�/�pFv T`Q `QxȒőǼ2Mő �THB@
F�+2 � iviQ TQʈ�/�pFv BKTH2K2MiQp�iX L2D/Ǽőp2 D2 x/2 TQTb�M� �M�Hɷx� pɷ@
+?Qxő TQ/Q#v �THBF�+2- M� Fi2`Qm M�p�xmD2 �M�Hɷx� MQpɷ+? `QxȒőǼ2Mő � 7mMF+B@
QM�HBi- TQiû #vH pvT`�+Qp�M M�p`? �THBF�+2 � M�bH2/Mÿ #vHv `2�HBxQp�Mv MQp�
`QxȒőǼ2MőX

oȒ2+?Mv TǼ2/2K bi�MQp2Mû 7mMF+BQM�HBiv #vHv bTHMÿMv � pɷbH2/F2K D2 MQp�
p2`x2 �THBF�+2- � iQ p2`x2 RXy- pÍ2iMÿ TQiǼ2#Mɷ+? K�Mm�Hɩ T`Q D2Dő +?Q/X �THB@
F�+2 M2Mő p T2`72FiMőK bi�pm- bi�H2 D2 x/2 +Q xH2TȒQp�i UM�TǼőFH�/ xQ#`�x2Mő
QT�FmDő+ő+? b2 m/�HQbiő x 2ti2`Mő+? F�H2M/�ǼɩV- �H2 B TǼ2b iviQ M2/Qbi�iFv D2
�THBF�+2 p2 7mMFÍMőK bi�pmX

6BM�HMő p2`x2 iûiQ #�F�H�ǼbFû T`�+2 p #m/Qm+Mm Kɩʈ2 TQbHQmʈBi D�FQ /Q#`ɷ
pɷ+?Qxő #Q/ T`Q MQpû iɷKv ÍB /�HȒő #�F�H�ǼbFû T`�+2- Fi2`û #v �THBF�+B /�H2
`QxpőD2HvX C�FQ /�HȒő #v #vHQ KQʈMû `QxȒőǼBi p �THBF�+B F�H2M/�Ǽ Q bT`�pMû
xQ#`�xQp�Mő QT�FmDő+ő+? b2 m/�HQbiő TǼőT�/Mÿ M�p`?MQmi � BKTH2K2MiQp�i TǼB@
/�p�Mő TǼ�i2H p `�K+B �THBF�+2 ÍB b/őH2Mő m/�HQbiő TQKQ+ő Q/F�xm TǼ�i2HɩK
� mʈBp�i2HɩK- Fi2Ǽő M2pvmʈőp�Dő �THBF�+BX
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(R) �_GPq- CBK � AH� L1lah�.hX lJG k � mMB}FQp�Mɷ T`Q+2b pɷpQD2 �THB@
F�+ő, Q#D2FiQpÿ Q`B2MiQp�M� �M�Hɷx� � M�p`? T`�FiB+FvX kX �Fim�HBxX � /QTHX
pv/X "`MQ, *QKTmi2` S`2bb- kyydX (+BiX kyRN@y9@ky)X Aa"L Nd3@3y@k8R@R8yj@
NX

(k) S>S, >vT2`i2ti S`2T`Q+2bbQ`X kyyR (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,
ffrrr.T?T.M2i

(j) L2ii2 6QmM/�iBQM, kyy3- +X,_v+?Hɷ � TQ?Q/HMɷ pɷpQD r2#Qpɷ+? �THBF�+ő
p S>S % L2ii2 6`�K2rQ`F (QMHBM2)X (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,
ffM2ii2.Q`;

(9) JvaZG (QMHBM2)X (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,ffrrr.Kvb[H.+QK

(8) .Q+i`BM2- h?2 PT2M@aQm`+2 S>S P_J �M/ S2`bBbi2M+2 hQQHb S`QD2+i (QM@
HBM2)X (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,ffrrr./Q+i`BM2@T`QD2+i.Q`;

(e) *QKTQb2` (QMHBM2)X (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,ff
;2i+QKTQb2`.Q`;

(d) G�ii2- M2D#2xT2ÍMÿDȒő � QT`�p/m BMimBiBpMő Ȓ�#HQMv T`Q S>S (QMHBM2)X (+BiX
kyRN@y9@y3)X .QbimTMû x, ?iiTb,ffH�ii2.M2ii2.Q`;f+bf

(3) hrB;- h?2 ~2tB#H2- 7�bi- �M/ b2+m`2 i2KTH�i2 2M;BM2 7Q` S>S (QMHBM2)X (+BiX
kyRN@y9@y3)X .QbimTMû x, ?iiTb,ffirB;.bvK7QMv.+QK

(N) avK7QMv- ?B;? T2`7Q`K�M+2 S>S 7`�K2rQ`F 7Q` q2# .2p2HQTK2Mi (QMHBM2)X
(+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,ffbvK7QMv.+QK

(Ry) J�`F PiiQ- C�+Q# h?Q`MiQM- �M/ "QQibi`�T +QMi`B#miQ`b, "QQibi`�T (QM@
HBM2)X (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,ff;2i#QQibi`�T.+QK
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https://www.php.net
https://www.php.net
https://nette.org
https://nette.org
https://www.mysql.com
https://www.doctrine-project.org
https://getcomposer.org
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https://twig.symfony.com
https://symfony.com
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(RR) DZm2`v 6QmM/�iBQM Ĝ D[m2`vXQ`;, DZm2`v (QMHBM2)X (+BiX kyRN@y9@y3)X .Q@
bimTMû x, ?iiT,ffD[m2`v.+QK

(Rk) �T�+?2- >hhS b2`p2` T`QD2+i (QMHBM2)X RNN8 (+BiX kyRN@y9@R3)X .QbimTMû
x, ?iiTb,ff?iiT/.�T�+?2.Q`;

(Rj) �T�+?2 6`B2M/bX s�JSSX o2`bBQM dXk (bQ7ir�`2)X kyR3X (+BiX kyRN@y9@R3)X
.QbimTMû x, ?iiTb,ffrrr.�T�+?27`B2M/b.Q`;X JmHiBTH�i7Q`KMőX

(R9) Ìolh 6�FmHi� AM7Q`K�ÍMő+? h2+?MQHQ;Bő (QMHBM2)X �`+?Bi2FiQMB+Fû pxQ`vX
kyR3X (+BiX kyRN@y8@y8)X ?iiTb,ffKQQ/H2.7Bi.+pmi.+xfTHm;BM7BH2.T?Tf
33k3dfKQ/n`2bQm`+2f+QMi2Mifyfye.T`2/M�bF�.T/7X

(R8) J�JSX o2`bBQM 8Xj (bQ7ir�`2)X kyR3X (+BiX kyRN@y9@R3)X .QbimTMû x, ?iiTb,
ffrrr.K�KT.BM7Qf2MfX

(Re) h?2 3 "2bi CQm`M�H �TTb 7Q` kyRN (QMHBM2)X GB72rB`2X (+BiX kyRN@y9@k9)X
.QbimTMû x, ?iiTb,ffrrr.HB72rB`2.+QKf#2bi@DQm`M�H@�TTb@9Rd8393

(Rd) CQm`M2v .B�`v � CQm`M�H �TT (QMHBM2)X hrQ �TT aim/BQ Si2X Gi/X- aBM;�@
TQ`2X (+BiX kyRN@y9@k9)X .QbimTMû x, ?iiTb,ffk�TTbim/BQ.+QKfDQm`M2vf

(R3) hBKQ S�`iH (QMHBM2)X hBKQ S�`iHX (+BiX kyRN@y9@k9)X .QbimTMû x, ?iiTb,
ffiBKQT�`iH.+QK

(RN) q`Bi2 AM S`Bp�i2, 6`22 PMHBM2 .B�`v �M/ S2`bQM�H CQm`M�H % S2Mxm (QM@
HBM2)X S2Mxm AM+X (+BiX kyRN@y9@k9)X .QbimTMû x, ?iiTb,ffT2Mxm.+QK

(ky) .A�_u �M/ CPl_L�G Ĝ S`Bp�i2 r`BiBM; rBi? 6_11 �SS5 (QMHBM2)X q`B@
i2.B�`vX+QKX (+BiX kyRN@y9@k9)X .QbimTMû x, ?iiTb,ffrrr.r`Bi2/B�`v.+QK

(kR) .�v PM2 Ĝ h?2 �r�`/@rBMMBM; DQm`M�H �TT 7Q` BS?QM2- BS�/- �M/
J�+X (QMHBM2)X "HQQK "mBHi- AM+X (+BiX kyRN@y9@k9)X .QbimTMû x, ?iiTb,
ff/�vQM2�TT.+QK

(kk) 6Bp2 JBMmi2 CQm`M�H �TT Ĝ AMi2HHB;2Mi *?�M;2 (QMHBM2)X AMi2HHB;2Mi *?�M;2
AM+X (+BiX kyRN@y9@k9)X .QbimTMû x, ?iiTb,ffrrr.BMi2HHB;2Mi+?�M;2.+QKf
T�;2bf7Bp2@KBMmi2@DQm`M�H@�TT\miKnbQm`+24x�TB2`.+QK�miKn
K2/BmK4`272``�H�miKn+�KT�B;M4x�TB2`

(kj) .B�`Q Ĝ .B�`v- CQm`M�H- LQi2b (QMHBM2)X SAs1G *_�h1_ Gh.X kyRy Ĝ
kyR3 (+BiX kyRN@y9@k9)X .QbimTMû x, ?iiTb,ff/B�`Q�TT.+QK

(k9) :Bi>m# Ĝ E/v#vfh`�MbH�iBQM, AMi2;`�iBQM Q7 avK7QMvfh`�MbH�iBQM BMiQ
L2ii2 6`�K2rQ`F (bQ7ir�`2)X :Bi>m#- AM+X kyRN (+BiX kyRN@y9@yN)X .QbimTMû
x, ?iiTb,ff;Bi?m#.+QKfF/v#vfh`�MbH�iBQM
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http://jquery.com
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https://github.com/kdyby/Translation
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(k8) C�F M� KmHiBD�xvÍMɷ r2# b L2ii2 6`�K2rQ`F � E/v#v$h`�MbH�iBQM %
>QMx� Ì2`Mɷ f "HQ; (QMHBM2)X >QMx�*2`MvX+QKX (+BiX kyRN@y9@k3)X .Q@
bimTMû x, ?iiT,ff#HQ;.?QMx�+2`Mv.+QKfTQbif8@D�F@M�@KmHiBD�xv+Mv@
r2#@b@M2ii2@7`�K2rQ`F@�@F/v#v@i`�MbH�iBQM

(ke) oő+2D�xvÍMɷ r2# (QMHBM2)X (+BiX kyRN@y9@k3)X .QbimTMû x, ?iiT,ff
`m/QH7bp�i2F.+xfpB+2D�xv+Mv@r2#

(kd) h�;B7vXBQ- HB;?ir2B;?i- 2{+B2Mi h�;b BMTmi +QKTQM2Mi BM o�MBHH� Ca f _2@
�+i f �M;mH�` (QMHBM2)X (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,ff;Bi?m#.+QKf
v�B`1Pfi�;B7v

(k3) avK7QMv- � C�p�a+`BTi 2p2Mi +�H2M/�`X *mbiQKBx�#H2 �M/ QT2M bQm`+2X
(QMHBM2)X (+BiX kyRN@y9@y3)X .QbimTMû x, ?iiTb,ff7mHH+�H2M/�`.BQ

(kN) :QQ;H2 J�Tb Ĝ oBbB#H2 J�`F2`b AM "QmM/b Ĝ Ca6B//H2 (QMHBM2)X (+BiX kyRN@
y9@RR)X .QbimTMû x, ?iiTb,ffDb7B//H2.M2if;H�7�`;2fK#mGrf
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http://blog.honzacerny.com/post/5-jak-na-multijazycny-web-s-nette-framework-a-kdyby-translation
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SǶŌHQ?� �
a2xM�K TQmʈBiɷ+? xF`�i2F

�SA �TTHB+�iBQM S`Q;`�KKBM; AMi2`7�+2

"A@aSR aQ7ir�`Qpɷ iɷKQpɷ T`QD2Fi R

"A@aSk aQ7ir�`Qpɷ iɷKQpɷ T`QD2Fi k

*_l. *`2�i2- _2�/- lT/�i2- .2H2i2

*aa *�b+�/BM; aivH2 a?22ib

.�P .�i� �++2bb P#D2+i

6S 6mMFÍMő TQʈ�/�p2F

>hJG >vT2`i2ti J�`FmT G�M;m�;2

>hhS >vT2`i2ti h`�Mb72` S`QiQ+QH

CS1: CQBMi S?QiQ;`�T?B+ 1tT2`ib :`QmT

CaPL C�p�a+`BTi P#D2+i LQi�iBQM

Jo* JQ/2H oB2r *QMi`QHH2`

JoS JQ/2H oB2r S`2b2Mi2`

J�JS J�+BMiQb?- �T�+?2- JvaZG- S>S

S.6 SQ`i�#H2 .Q+mK2Mi 6Q`K�i

S>S >vT2`i2ti S`2T`Q+2bbQ`

SL: SQ`i�#H2 L2irQ`F :`�T?B+b

_1ah _2T`2b2Mi�iBQM�H ai�i2 h`�Mb72`

aZG ai`m+im`2/ Zm2`v G�M;m�;2
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�X a2xM�K TQmʂBiɱ+? xF`�i2F

l* lb2 *�b2

lJG lMB}2/ JQ/2HBM; G�M;m�;2

quaAqu: q?�i uQm a22 Ab q?�i uQm :2i

s�JSS *`Qbb@TH�i7Q`K- �T�+?2- J�`B�."- S>S- S2`H

saa *`Qbb@bBi2 b+`BTiBM;
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SǶŌHQ?� "
P#b�? TǼBHQʈ2Mû?Q *.
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"X P#b�? TǶBHQʂ2Mö?Q *.

`2�/K2XitiXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bi`mÍMɷ TQTBb Q#b�?m *.
`2H2�b2XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX�/`2b�Ǽ b pɷbH2/MQm p2`xő �THBF+2

CQm`M�H@r2#@pRXy XXXXXXXXXXXXXXXXXXXXXXXXXXXX bQm#Q`v T`Q M�b�x2Mő
BMbi�HH:mB/2XT/7XXXXXXXXXXXXXXXXXXTǼő`mÍF� b M�pQ/2K T`Q M�b�x2Mő
b[HXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b aZG bF`BTiv

b`+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXx/`QDQpû FƦ/v BKTH2K2Mi�+2
�TTXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b D�/`2K �THBF�+2

+QM7B;XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bHQʈF� b FQM};m`�+ő �THBF�+2
2t+2TiBQMbXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b pH�biMőKB pɷDBKF�KB
6`QMiJQ/mH2XXXXXXXXXXXXXXXXXXXXXX bHQʈF� b r2#QpQm Í�biő �THBF�+2
H�M;XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bHQʈF� b TǼ2FH�/v T`Q �THBF�+B
T`2b2Mi2`bXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bHQʈF� b "�b2S`2b2Mi2`2K
_2biJQ/mH2XXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b _1ahQpɷK `Qx?`�MőK
`Qmi2` XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b K�TQp�MőK �THBF�+2
i2KTH�i2bXXXXXXXXXXXXXXXXXXXbHQʈF� Q#b�?mDő+ő ?H�pMő H�ii2 Ȓ�#HQMm
i2bibXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bHQʈF� b i2biv

+mbiQKnp2M/Q`XXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b 2ti2`MőKB FQKTQM2Miv
7BH2b XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� T`Q mFH�/�Mő TǼőHQ?
BMbi�HHXXXXXXXXXXXXXXXXXXXXXXXXXXXbF`BTi T`Q M�BMbi�HQp�Mő M� b2`p2`m
HQ;XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� T`Q x�xM�K2M�p�Mő +?v#
b[HXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b aZG bF`BTiv
i2KT XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bHQʈF� b /QÍ�bMɷKB bQm#Q`v
p2M/Q`XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bHQʈF� b2 x�pBbHQbiKB
rrrXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXD2/BM� TǼőbimTM� bHQʈF� M� r2#m

BM/2tXT?TXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXpbimTMő bQm#Q` �THBF�+2
i?2bBbXXXXXXXXXXXXXXXXXXXXXXXXXXXx/`QDQp� 7Q`K� T`�+2 p2 7Q`K�im G�h1s
"Sn>2`K�MnJ�iv�bnkyRNXT/7XXXXXXXXXXXXXXXXi2ti T`�+2 p2 7Q`K�im S.6
TǴŌ`mÈFvXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXTǼő`mÍFv �THBF�+2
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